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C.1.0 INTRODUCTION

C.1.1 General

Kerr-McGee Chemical, LLC (Kerr-McGee) was issued a Unilateral/ Administrative Order (UAQ) dated
December 24, 1997, pursuant to Section 106(a) of the Comprehensive Environmental Response,
Compensation, and Liability Action (CERCLA) pertaining to the Toledo Tie Treatment Site located in
Toledo, Ohio (Site). Preparation of this document is in accordance, to the maximum extent practicable,
with the provisions of the UAO, Docket No. V-W-"98-C-444 which requires Kerr McGee to prepare
work plans necessary to conduct a time-critical removal action. A more detailed description of the Site
and the proposed work activities is included in Section 1.0 of the Work Plan (HAI Document No.

PWMO01D.002).

This Quality Assurance Project Plan (QAPP) has been prepared for personnel representing Kerr-McGee,
the U.S. Environmental Protection Agency (EPA), and HAI field personnel conducting the investigation.
The QAPP is intended to provide the quality assurance and quality control guidelines for the activities
described in the Work Plan and the Field Sampling and Analysis Plan (FSAP) which is Appendix A of
the Work Plan.

The analytical subcontractor for this project will be Lancaster Laboratories. All analyses will be
performed at their Lancaster, Pennsylvania facility. Lancaster’s QAPP has been included as Attachment
A of this document. If an alternate laboratory is required, its QAPP will be submitted as an addendum

to this plan.

C.1.2 Objective

The objective of this plan is to document the procedures that will be used to collect sufficient data of

known quality for the time-critical Removal Action. This plan is intended to be used as supplemental

guidance to the Work Plan and Field Sampling and Analysis Plan. The quality assurance measures for

HULL & ASSOCIATES, INC. APRIL 1998
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the analytical program will be in accordance with the appropriate U.S. EPA methods, good laboratory

practices, and the laboratory's quality assurance program (located in Attachment A).

Table C.1 provides the anticipated list of the parameters to be analyzed and the accompanying methods.
Reporting limits for all parameters will be in accordance with the provisions of the analytical methods
used and good laboratory practices. Reporting limits may vary between samples as they can be affected
by sample matrix, dilutions, and other interferences. If additional analytical methods are required, this

document will be revised accordingly by addendum.

HULL & ASSOCIATES, INC. APRIL 1998
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C.2.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

C.2.1 General
The organizational chart for the project is presented in Figure 1. The individual who is primarily
responsible for Quality Assurance (QA) will be the Quality Assurance Officer (QAQ), who reports

directly to the Project Manager. The responsibilities of key individuals are outlined below.

C.2.2 Field rations Personnel
C.2.2.1 Project Manager (PM)

The PM for this project will be Scott Lockhart, P.E. of HAI. Mr. Lockhart will be responsible for the
overall development and management of the project and is the communication link between project

personnel, and any applicable regulatory agencies. Duties and responsibilities of the PM will be to:

1. administrate and supervise all phases of the project;
2. ensure project objectives are met within financial and time constraints;
3. work with the QAO and field personnel to plan and conduct project operations, progress

meetings, etc.; and

4, review progress reports and analytical reports prior to being issued.

C.2.2.2 Quality Assurance Officer (QAO)
The QAO for this project will be Kevin Wildman of HAI. Mr. Wildman will be responsible for the
adherence to the QAPP. Duties and responsibilities of the QAO will be to:

1. establish QA/QC procedures required for the project;
2. evaluate data quality and maintain QC records;
3. provide a communication link between project personnel and the laboratory;
HULL & ASSOCIATES, INC. APRIL 1998
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4, monitor the progress of the field sampling personnel and enforce provisions of this plan;
and
5. stop work at any time that the QAPP is not being adhered to, or if the quality of the

results are jeopardized by the work in progress; once work is stopped, only the PM can
restart activities.

C.2.2.3 Field Operations Coordinator (FOC)
The FOC for this project will be Mr. Jeff Arp. Mr. Arp will be responsible for overseeing the day-to-

day conduct of project activities. Duties and responsibilities of the FOC will be to:

1. ensure the sampling activities are conducted in a manner that follows the procedures
outlined in this plan and the Work Plan;

2. coordinate the sampling activities with the PM, QAO, and field personnel;
3. oversee the use, maintenance and operation of sampling equipment; and
4. report daily activities, problems, etc. to QAO and PM.

C.2.3 Laboratory Personnel
The laboratory will have its own project organization with responsibilities similar to that of the field

operations personnel.

C.2.3.1 Laboratory Director
The Laboratory Director will be primarily responsible for the overall operation of the laboratory
including all samples analyzed and data reported. The Laboratory Director will also be responsible for

initiating corrective action measures when analytical data do not meet the requirements of this plan or

the laboratory's QAPP.

HULL & ASSOCIATES, INC. APRIL 1998
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C.2.3.2 Laboratory Project Director

The Laboratory Project Director will be the primary communication link between the laboratory and
HAI's QAOQ. The Laboratory Project Director will be responsible for relating any special needs of the
field operations personnel to the laboratory. The Laboratory Project Director will also provide the final

review of all data packages before reporting results.

C.2.3.3 Laboratory Quality Assurance Officer

The Laboratory QAQ will be primarily responsible for implementing the laboratory's QAPP within the
laboratory and monitoring compliance with the laboratory's QAPP. The Laboratory QAO's duties will
also include: conducting audits, reviewing all QC sample recoveries, reporting problems to Laboratory

Director for corrective action, and other laboratory-related activities.

HULL & ASSOCIATES, INC. APRIL 1998
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C.3.0 QA OBJECTIVES FOR MEASUREMENT

C.3.1 General

Data quality objectives for measurement during this project will be addressed in terms of precision,
accuracy, representativeness, completeness, and comparability (PARCC parameters). The collection of
data used in this project will require that the sampling and analysis be performed using standard methods,

with properly operated and calibrated equipment, and conducted by trained personnel.

C.3.2 Precision

Precision is the determination of the reproducibility of measurements under a given set of conditions, or
a quantitative measure of the variability of a group of measurements compared to their average value.
Precision of analytical results will be based upon laboratory replicate analyses. Precision is reported as
Relative Percent Difference (%RPD). Precision goals for the parameters to be analyzed will be in

accordance with the provisions of the U.S.EPA methods used for analysis.

C.3.3 Accuracy

Accuracy is defined as the degree of agreement of a measurement or average of measurements with an
accepted reference or true value. Sampling accuracy can be assessed by evaluating the results of field
and trip blanks. Analytical accuracy is assessed by percent recovery of analytical spikes and reference
standards. Accuracy goals for parameters to be analyzed will be in accordance with the provisions of

the U.S.EPA methods used for analysis.

C.3.4 Representativeness

Representativeness expresses the degree to which sample data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, and/or environmental condition.
Representativeness is best achieved by insuring that sampling locations are properly selected and

sufficient number of samples are collected.

HULL & ASSOCIATES, INC. APRIL 1998
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Functional data are provisional on meeting the criteria for representativeness. The QA goal will be to
have all samples and measurements representative of the media sampled; representative samples are
contingent on proper selection of sampling techniques, location, and number of samples collected to
represent the media. Also, the aliquots taken for analysis should be representative of the sample

received.

C.3.5 Completeness
Completeness expresses the measure of confidence with which the data, resulting from a data collection

activity, meets the specific objectives of the activity. It is the amount of valid data obtained from a
measurement system compared to the amount that was expected to be obtained under correct normal
operating conditions. While efforts will be made to have all generated data be valid data (complete),
some samples may be lost or broken in transit or at the laboratory. In addition, the results may not be
acceptable based on laboratory QC requirements. It will be the goal of this project to have 95% of the

data generated to be complete data.

C.3.6 Comparability
Comparability expresses the measure of confidence in which data sets can be considered equivalent with

regard to the measurement of a specific parameter and/or groups of parameters. The ability to compare
data sets is particularly critical when a set of data for a specific parameter is compared to historical data
for determining trends. By using standard sampling techniques, analytical methodologies, and reporting

units, the comparability of data will be ensured.

HULL & ASSOCIATES, INC. APRIL 1998
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C.4.0 SAMPLING

C.4.1 General

The purpose of this section is to detail the general sampling procedures that will be used to collect the

data required to complete this project. The sampling efforts shall be uniform and follow specific

protocols to be considered relevant to the project. Additional information is included in the Work Plan.

C.4.2 General Sampling Procedures
C.4.2.1 Sample Containers and Preservatives

Sample containers will consist of I-Chem 200 series (or equivalent) glass or plastic bottles and will be
provided and prepared by the laboratory prior to sampling efforts. The laboratory will also provide any
required preservatives. Table C.2 lists the containers, preservatives, and holding times for parameters

that will be analyzed during this project.

C.4.2.2 Sample Labeling

All sample containers will be labeled at the time of sampling. Each label will be completed with the
required information and then secured to the container with transparent packing tape to prevent accidental
loss or damage. Required information on the sample label includes: project number, sample
identification number, date, time, analyses, and sampler's initials. Also, any preservatives or special

handling instructions will be clearly displayed on the label.

C.4.2.3 Sample Identification Numbers

All samples collected will be issued a unique Sample Identification Number (SIN) to aid in tracking and
record keeping. SINs will be assigned by the QAO, and given to the FOC prior to sampling efforts.
SINs will consist of four parts separated by hyphens. The first part of a SIN will be HAI's project
number which is "PWMO001."

The second part of a SIN represents the type of sample collected. Valid sample types and codes for this
project are listed in Table C.3.

HULL & ASSOCIATES, INC. APRIL 1998
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The third part of a SIN indicates the frequency of sampling, which sample of a similar sample type is

referenced, or the interval from which a soil boring sample was collected. Numbering of the above

sample types shall be as follows:

The majority of investigative samples (e.g., sediment, surface soil, surface water, etc.)
will use a three digit number to indicate that a new sample location is being referenced.
Numbers will start at 001 and increase by one for every new sample of that sample type.

Monitoring wells will use a three digit number to indicate the number of times the well
has been sampled (i.e., the first time a monitoring well is sampled, the number will be
001, and the second time the number will be 002). When collecting a duplicate sample,
the sample frequency number will be the same as the original sample; however, an "A"
will be added to identify this as a duplicate sample

Soil boring samples are numbered slightly different than described above. The second
segment of a soil boring sample number will designate the soil boring number, while the
third segment will indicate the depth interval from which the sample was obtained. The
first sample collected from a boring will be designated SS1, and the second SS2, etc.
The corresponding depths of each soil sample will be clearly identified on the Soil
Boring Log.

Field blanks and trip blanks will use a six digit number to indicate the date that the
sample was collected. Format of this numbering system will be month, date, and year.
An example for a blank collected on May 1, 1998 would be 050198.

The fourth and final part of a SIN will be a four digit code to identify the person responsible for

collecting the sample. This code will consist of the first letter of the office from which the sampler

originates followed by the individuals employee number (i.e., D153 would be employee number 153

from the Dublin office).

Designated office codes are:

D - HAI Dublin, OH T - HAI Toledo, OH
M - HAI Mason, OH W - HAI Warrensville Heights, OH

HULL & ASSOCIATES, INC. APRIL 1998
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The SIN system described above is very important in the tracking and record keeping of the large number
of samples to be collected for this project. For this reason, the SIN system will not be deviated from
without authorization of the QAO. Any questions regarding the SIN system will be directed towards
the QAO.

C.4.2.4 Sampling Equipment Preparation and Decontamination

Sampling equipment to be reused will be thoroughly decontaminated between sampling locations and at
the beginning and end of each day. To decontaminate the equipment it will be washed with a mild non-
phosphatic soap and thoroughly rinsed with distilled water. HAI Standard Operating Procedure (SOP)
No. F1000 (refer to Attachment A of the FSAP) provides a more detailed description of decontamination
procedures. If complete cleaning of any piece of sampling equipment is not possible, then it will be

discarded and replaced with a clean article.

C.4.2.5 Sample Storage and Transportation

Field samples will be placed in portable coolers on ice immediately following sample collection and
remain on ice until being delivered to the laboratory. Ice will be double bagged to prevent leakage and
possible water damage to samples, sample labels, and documentation. Any samples not placed on ice

immediately upon collection will be discarded, and a new sample will be collected.

C.4.2.6 Field Notes

General field notes will be recorded in waterproof surveyors notebooks using indelible ink. In addition
to the field notebooks, certain activities will require the completion of data sheets. A Soil Boring Log
(see Attachment B) will be completed for each soil boring/monitoring well installed. A Groundwater
Monitoring Well Sampling Data Sheet (see Attachment B) must be completed for each monitoring well
sampled. When weather conditions prohibit the completion of data sheets in the field, data may be

recorded in field notebooks and then transferred to data sheets at the end of the day.

Additionally, a Daily Field Report (Attachment B) will be completed at the end of the day summarizing

the day's activities and observations. Copies of the documentation will be forwarded to HAI's Dublin,

HULL & ASSOCIATES, INC. APRIL 1998
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Ohio office weekly. If copies of previous work are required, then arrangements will be made with the

QAO.

Field notebooks, field data sheets, or daily field reports will not be obscured, destroyed, or discarded,
even if it contains errors or is illegible. Corrections will be made by drawing a single line through the
error and writing in the correct information. Corrections will be dated and initialed by the person making

the correction.

C.4.2.7 Chain-of-Custody

The chain-of-custody is discussed in Section C.5.0 of this plan.

C.4.2.8 Field Sampling Equipment List
Table C.4 is a list of the general field sampling equipment that will be available on-site. The field

analysis equipment will be calibrated in accordance with the manufacturer's recommendations and this

plan.

C.4.2.9 Sampling Quality Control
Several sampling quality control measures will be necessary to assess the integrity of samples collected.
These measures include the use of field blanks and trip blanks to locate possible sources of sample

contamination.

The number of field blanks (e.g., equipment/rinseate blanks) analyzed for a class of compounds will be
"equal to" ten percent of the total samples analyzed, for that class, with a minimum of one per day. Field
blanks will be collected by running laboratory prepared deionized water through sample collection
equipment and preserved according to Table 2. Field blanks will be analyzed for the same parameters
as the field samples. It is the samplers responsibility to collect the appropriate number of field blanks

for the day's sampling efforts.

HULL & ASSOCIATES, INC. APRIL 1998
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One trip blank per shipping container (e.g., cooler) will be required. Trip blanks are only necessary for
samples requiring volatile organic analyses. Trip blanks will be prepared in the laboratory, prior to
sampling efforts, using laboratory-prepared deionized water and preserved using the same procedures
as the samples. Trip blanks must accompany sample containers during sample collection and
transportation. When sampling groundwater and surface water, a field duplicate sample will be collected.
The minimum frequency of field duplicate sample collection is one per every ten investigative samples.
It is required that a field duplicate be collected every day during groundwater sampling events. A new

field duplicate will be required if the members of the sampling team change during the day.

C.4.3 Site-Specific Sampling Procedures

Site-specific sampling procedures are presented in the Field Sampling and Analysis Plan.

HULL & ASSOCIATES, INC. APRIL 1998
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C.5.0 SAMPLE CUSTODY

C.5.1 General

The intention of chain-of-custody (COC) procedures is to document in a legally defensible manner the

transfer of custody of each sample from collection through analysis. Additional information regarding

COC procedures is presented in HAI SOP No. F3014 (refer to Attachment A of the FSAP).

C.5.2 Chain-of-Custody

The importance of COC cannot be overstated. This documentation records the history of the samples’

custody from acquisition to ultimate disposal. Samples collected may be used as legal evidence. As
such, the hand-to-hand custody from the point of collection to delivery at the laboratory must be clearly
documented. The National Enforcement Investigations Center (NEIC) of the U.S. EPA defines custody
as:

1. the sample is in your physical possession;

[

the sample is within view after being in your physical possession;

3. the sample was in your possession and then you locked or sealed it to prevent tampering;
and/or
4. the sample is placed in a designated secure place with limited access to authorized

personnel only.

A COC form (see Attachment B) must accompany every shipping container. Each COC form will be

filled out in triplicate. Information required on the COC form includes:

1. client information;
2. project information;
3. samplers' names;
4, sample identification numbers;
5. date and time of collection;
6. type of sample (grab or composite);
HULL & ASSOCIATES, INC. APRIL 1998
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7. matrix or matrices;
8. sample description;
9. number of containers;
10. requested analyses;
11, remarks (preservatives); and
12, signatures of anyone relinquishing or accepting custody.

Field samplers will be responsible for the care and custody of the samples collected until the samples are
transferred or dispatched properly. After completing a sampling event, sample custody will be
transferred to a designated person who will maintain custody of samples until they are dispatched to the

laboratory.

If samples are to be delivered to laboratory via a courier, a COC will be signed over to the courier. The
courier will keep COC forms until relinquishing custody to the laboratory. One copy of the COC form
will be retained before there is a transfer of custody to the courier. Evidence tape or custody seals will
be placed so that when the coolers are opened the seals will be broken. Transparent tape will be used

to guarantee that the seals are not accidentally removed or destroyed.

If samples will be delivered to the laboratory via commercial carrier, then the COC forms will be placed
in a watertight, Ziploc bag and taped to the inside lid of the sample cooler. Evidence tape or custody
seals will be placed so that when the coolers are opened the seals will be broken, transparent tape will

be used to guarantee that the seals are not accidentally removed or destroyed.

C.5.3 Laboratory Custody Procedures

Samples will be received in an area designated for sample receipt and storage. Upon receipt, each

sample will be assigned a unique laboratory sample identification number. This number, along with the
date received and general description, will be recorded in the laboratory's master log. HAI's QAO will

be immediately notified if there are any problems with the samples received (e.g., discrepancies between
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COC and samples submitted, breakage, improper preservation, etc.). Additional information regarding

laboratory custody procedures is presented in Attachment A.

C.5.4 Laboratory Documentation

Workbooks, bench sheets, instrument logbooks, and instrument printouts are used to trace the history of
samples through the analytical process and to document and relate important aspects of the work,
including the associated quality controls. All logbooks, bench sheets, instrument logs, and instrument
printouts are part of the permanent record of the laboratory. Laboratory notebooks will be periodically
reviewed by the Laboratory Section Heads for accuracy, completeness, and compliance with the
Laboratory Quality Assurance Program Plan. Completed workbooks and instrument logbooks will be

submitted to the Laboratory Director for storage.

The laboratory's documentation procedures are presented in Attachment A. In general, good laboratory
practices require that the following (or equivalent) procedures be used. Each page, or as required, each
entry will be dated and initialed by the analyst when the record is made. Errors in entry will be crossed
out in indelible ink with a single stroke. The use of white-out, obliterating, or writing directly over the
erroneous entry will be prohibited. All corrections will be initialed by the individual making the

correction.
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C.6.0 CALIBRATION PROCEDURES AND FREQUENCY

C.6.1 General

This section details the calibration procedures and frequency for both the field and laboratory

instrumentation that will be used during this project. Materials used for instrument calibration will be
obtained through the U.S. EPA Pesticide and Industrial Chemicals Repository, or a suitable commercial

source.

C.6.2 Field Equipment Calibration Procedures

Equipment to be used during the field sampling will be examined to certify that it is in operating
condition. This includes checking the manufacturer's operating manual and instructions for each

instrument to ensure that all maintenance requirements are being observed.

Instruments and equipment used to gather, generate, or measure environmental data will be calibrated
with sufficient frequency and in such a manner that accuracy and reproducibility of results are consistent
with the manufacturer's specifications. The calibration of field instruments will be in accordance with
the manufacturer's specifications. Frequency of calibration will be dictated by field conditions,
instrument response, and the manufacturer's specifications. At a minimum all instruments will be

calibrated at the beginning of each day and after any extended breaks (e.g. lunch).

C.6.3 Laboratory Instrumentation Calibration Procedures

Calibration of laboratory equipment will be based on approved written procedures. Records of
calibration, repairs, or replacement will be filed and maintained by the laboratory's QAO. These records
will be filed at the location where the work is performed and will be subject to QA audits. For all
instruments, the laboratory will maintain a factory-trained repair staff with in-house spare parts or will

maintain service contracts with vendors.

HULL & ASSOCIATES, INC. APRIL 1998
TCLEDO, OHIO PWMO001D.001



TOLEDO TIE TREATMENT SITE
QUALITY ASSURANCE PROJECT PLAN
FINAL

PAGE 17 of 33

The laboratory will operate in strict accordance with the requirements of the U.S.EPA methods used.
Any proposed deviations from calibration procedures will be submitted by the laboratory for approval
in the form of a SOP.
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C.7.0 ANALYTICAL PROCEDURES

The analytical methods which will be employed in this project are summarized in Table C.5. All
analytical procedures will be conducted in accordance with the specified U.S.EPA methods. In the event
that additional procedures are deemed necessary, the appropriate modifications will be made to this

QAPP by revision or addendum.
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C.8.0 DATA REDUCTION, REVIEW, REPORTING AND VALIDATION

C.8.1 Data Reduction
Analytical results will be reduced to the concentration units using the equations specified in the analytical
procedure. Appropriate blank corrections will be applied in all cases. Calculations will be checked by

senior laboratory staff.

C.8.2 Data Review

Each laboratory section will provide extensive data review prior to reporting results. In general, there

are three levels of data review.

The analyst will be responsible for primary review of data generated from sample analysis. If recoveries
of all quality control samples are within the method specified tolerances then the data will be presented
to data review groups for secondary review. If recoveries of any quality control samples exceed

specified tolerances, affected samples will be re-analyzed.

Secondary review will be conducted by data review groups to determine if analytical results are
acceptable. If recoveries of all quality control samples are within the method specified tolerances then
the data will be presented to laboratory project managers for final review. If recoveries of quality control

samples exceed the specified tolerances affected samples will be submitted for re-analysis.

Final review of analytical results will consist of the Laboratory Project Director's determination that all
analytical results of a sample(s) are consistent. If so, the data will be presented in a final report. If
discrepancies or deficiencies exist in the analytical results, corrective action will be taken. Audits of
final reports by the Laboratory Quality Assurance Officer may be conducted to determine the precision,

accuracy, completeness, and representativeness of sample analyses.
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C.8.3 Data Reporting
Data reporting will be in accordance with the appropriate U.S.EPA method used for analysis.

Laboratory reports shall, at a minimum, include the following:

1. narrative including statement of samples received, description and rationale for any
deviations from approved methods/SOPs, summary of data quality, and documentation
of any significant problems encountered during analysis;

2. documentation of laboratory events including dates of sample receipt, sample extraction,
and sample analysis;

3. analytical data including results, detection limits, dilutions, etc.;
4. a summary of QA/QC results and supporting documentation;

5. a copy of the signed COC for samples submitted for analysis.

Laboratory reports should be signed by the laboratory's QAO and/or the laboratory director prior to
being issued. Reports will be issued to HAI's QAO. Any draft reports should be clearly identified as

such.

C.8.4 Data Validation

Analytical data will be reviewed according to the laboratory's data validation procedures outlined in
Attachment A. After passing internal data validation, the data will be reported to HAI's QAO. Data
will be reviewed by HAI's QAO to determine that proper preservation, holding times, and sample
analysis procedures have been followed and are clearly documented. Additionally, the analytical results
will be reviewed and compared to previous data, if any. Any questions regarding the data reports will

be brought to the laboratory project manager's attention.

If additional data validation is required by the U.S.EPA or appropriate state agencies, the data will be
submitted for validation to an independent third-party data validator or the U.S. EPA. The analytical
laboratory is required to address any comments and correct any deficiencies identified in the data
validation report.
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C.9.0 INTERNAL QUALITY CONTROL

C.9.1 General

The purpose of internal quality control measures is to document the validity of analytical data generated
bv the laboratory. Laboratory internal quality control may include, but is not limited to, the analysis of
method blanks, reference standards, analytical spikes, and surrogate spikes. Every analytical series will
include some of these controls depending on the analytical methods used. The internal quality controls
used by the laboratory will be combined so they are completely representative of the analytical task from

sample preparation and sample analysis.

The following sections present a summary of, and suggested frequencies for, various quality control
measures that may be used dependent upon the analytical method(s) selected. The laboratory's QAPP,
located in Attachment A, presents the actual quality control measures and frequencies that will be

employead by the laboratory.

C.9.2 Blank Samples

Blanks are used to assess contamination introduced in transit, storage, or in the laboratory. The types

and frequencies of laboratory blank samples are specified by the U.S.EPA methods used for analysis.

C.9.2.1 Method Blanks

Method blanks identify sources of contamination throughout the analytical process, whether a contribution
of specific analytes or a source of interference, which will need to be identified, isolated, and corrected.
To accomplish this, the method blank must be initiated at the beginning of the analytical process and
include all aspects of the analytical work. This includes all glassware, reagents, and instrumentation,
as well as any other possible source of contamination. Minimum method blank analyses will be one

method blank per analytical series at a frequency of one per 20 samples.
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C.9.2.2 Container Blank

The same concept for the method blank will apply to the sample bottles furnished from the laboratory.
This container blank will be analyzed for each type of sample container as it would be used for
collection. The frequency of analysis will extend to each lot of processed sample containers. At a
minimum, the analysis of a container blank should be performed whenever the preparation process,

preservation reagent, or the type of container changes.

C.9.2.3 Holding Blanks
Arother type of method blank is a holding blank. Holding blanks are associated with volatile organic
analyses and indicate possible cross-contamination among samples while stored at the laboratory. At

least one holding blank, per each group of samples, will be generated and analyzed with the samples.

C.9.3 Reference Standards

Reference standards are standards of known concentration and independent in origin from the calibration

standards. These reference standards are generally available through the U.S.EPA, the National Bureau
of Standards, or are specified by analytical methodologies. The purpose of a reference standard is to
assess analytical proficiency within an analytical series including the preparation of calibration standards,
the validity of calibration, sample preparation, instrument set-up, and the premises inherent in
quantitation. Reference standards will be used in every analytical series except GC/MS and specific GC

analyses, for which there are no reference standards.

A control chart will be maintained for analytes in which reference standards are used in their analyses.
When a reference standard value exceeds the established warning limits, careful scrutiny will be given
to the operations system, standards preparation, and procedures that were used in obtaining the result.
If the value of the reference standard exceeds the established control limits, then the sample analysis will
be stopped and corrective action will be initiated. Samples analyzed since the last passing reference

standard will be re-analyzed following instrument recalibration.
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C.9.4_Analytical Spikes

The purpose of an analytical spike is to assess the efficiency and proficiency of an analytical series. This
includes quantitation standards, sample preparation, instrument set-up, and the premises inherent in
quantitation. This control reflects the competency of sample analysis within an analytical series while
it is less sensitive in reflecting the conditions which are within the control of the analyst. The types and

frequencies of analytical spikes are specified by the U.S.EPA methods used for analysis.

C.9.4.1 Matrix Spike

Within an analytical series, a representative sample portion is designated as a separate sample and spiked
with known concentrations of the analytes under consideration. Advantages of spikes are that the spiked
portion is handled and prepared in exactly the same way as the samples. Sample related interference
affecting analysis will be reflected in the results from the spiked sample. Results of spikes exceeding
tolerances specified by the methods need to be evaluated thoroughly in conjunction with other measures

of control.

C.9.4.2 Surrogate Spike

Surrogates, which have properties similar to the analytes of interest, are compounds unlikely to be found
in nature. The intent of a surrogate spike is to provide broader insight to the proficiency and efficiency
of an analytical method on a sample specific basis. This control reflects analytical conditions which may
not be attributable to the sample matrix. If results of a surrogate spike analysis exceed method specified
tolerances, then the analytical results need to be evaluated thoroughly in conjunction with other control

measures. Re-analysis of the sample with additional controls, or different analytical methodologies, will

be necsssary.

C.9.5 Replicate Analysis

leplicate analysis is a measure of analytical precision and can be limited in its scope. If used in
conjunction with reference standards or analytical spikes, it can measure the reliability of the analytical
systems. Replicate analyses can be significant in the interpretation of analytical results for samples with
complex matrices.
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C.9.6 Calibration Check Standards

The purpose of a calibration check standard is to assess an instrument's stability. A calibration check
standard will be analyzed at the beginning and end of an analytical series or periodically throughout large
series of samples. Calibration check standard will be run after every ten samples. In analyses where
internal standards are used, a calibration check standard need only be run at the beginning of an
analytical series. If results of the calibration check standard exceed method specified tolerances, then

samples analyzed since the last acceptable calibration check standard will be re-analyzed.

C.9.7 Internal Standards

Internal standards will be monitored when required by the method (e.g., U.S.EPA Method 624). The
internal standard is present in all acquisitions with the exception of performance standards. The response
of each compound within the internal standard is plotted on a control chart. The area of any compound
cannot fall below 50% of its value in the preceding check standard, nor can it rise above 100% of its
value. If internal standard areas in one or more samples exceed the specified tolerances, then the

instrument will be recalibrated and all affected samples re-analyzed.
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C.10.0 PERFORMANCE AND SYSTEM AUDITS

C.10.1 _General

Performance and system audits of both field and laboratory activities will be conducted to verify that
sampling and analysis are performed within the constraints of this plan. These audits can either be
conducted internally by field or laboratory staff or externally by state or federal agencies. The laboratory
will participate in any performance or system audit conducted or requested by HAI, appropriate state

agencies, or the U.S.EPA.

C.10.2 Performance Audits
Performance audits will be conducted periodically to determine the accuracy of the total measurement

system(s) or components. In this program, blind performance evaluation samples, submitted by state and
federal agencies, are analyzed and evaluated throughout the year as part of an ongoing participation in
their certification programs. Any deficiencies in the results of these analyses are reported to the

laboratory and corrective action is initiated.

In addition to blind sample analyses, the laboratory will also participate in any audits from state and
federal agencies. These agencies submit a report noting any deficiencies and necessary corrective action.

The laboratory will respond with evidence of compliance within a limited time.

The laboratory also maintains a schedule of internal audits whereby each section of the laboratory is
audited by the Laboratory Quality Assurance Officer. When the audit is completed, a formal report will
be issued to the Laboratory Director. This report shall note any deficiencies and a follow-up date to

confirm corrective action.

C.10.3 System Audits

A system audit is an evaluation of the various components of the measurement system to asses their

proper selection and use. This includes a careful evaluation of all laboratory quality control measures.

System audits will be conducted internally by the laboratory.
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C.10.4_Field Audits
Internal audits of field activities (sampling and measurements) will be conducted by HAI's QAO and/or

FOC. These audits will include examination of field sampling records, field instrument operating
records, sample collection, shipping and handling, COC, etc. These audits will occur at the onset of the
project to verify that the established procedures are followed. Follow-up audits will be conducted to
correct deficiencies, and to verify the QA/QC procedures are being maintained throughout the project.

When an audit is completed a written report will be submitted to the PM.

HAI personnel will participate in any external audit requested by state and federal agencies. The results
and recommendations or any external audit should be reported to HAI's QAO and/or PM in a timely

manner so that corrective actions may be initiated.
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C.11.0 PREVENTIVE MAINTENANCE

Field instruments and equipment will be maintained and serviced according to the manufacturer's
instruction manual. A maintenance record for each instrument will be maintained. These records will
include dates and descriptions of service and preventive maintenance. Major maintenance on any
environmental instruments will only be performed by the manufacturer or trained technicians. Field
personnel will be responsible for daily maintenance of all equipment in their possession. Critical spare
parts (e.g., batteries/chargers, probes, screws, etc.) and tools will be kept with the equipment.

Equipment problems will be reported to the QAO or the PM immediately.

Laboratory instruments will be maintained and serviced according to the individual instrument manuals.

The laboratory's preventative maintenance procedures are documented in Attachment A.
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C.12.0 DATA PRECISION, ACCURACY, AND COMPLETENESS

C.12.1 Precision

Precision is a measure of agreement between repetitive measurements under identical conditions. The
overall precision of measurement data is a mixture of sampling and analytical factors. Analytical
precision is much easier to control and quantify than sampling precision. Sampling precision may be
determined by analyzing duplicates or replicate field samples and then creating and analyzing laboratory
replicates from one or more of the field samples. The analytical results from the field duplicates or
replicates provide data on overall measurement precision. Analytical results from the laboratory
replicates provide data on analytical precision. Sampling precision can be calculated by subtracting the
analytical precision from the overall measurement precision. For organic analyses, precision is reported
as the Relative Percent Difference (%RPD) between matrix spike and matrix spike duplicate analysis.
For metal analyses, precision is reported as %RPD between two duplicate samples. Acceptable limits
for precision are specified by the U.S.EPA method. In the presence of outliers, corrective action will
be taken including repairing instruments and/or re-analysis of the affected sample or samples. The

following equation will be used in calculating %RPD:

%RPD =D, - D, x100

(D, +Dy)/2
RPD = Relative Percent Difference
D1 = First Sample Value
D2 = Second Sample Value (duplicate)

C.12.2 Accuracy

Accuracy is the difference between a measured value and the actual value, or the bias in a measurement
system. Accuracy is difficult to measure for the entire data collection activity. Sources of error are the
sampling process, field contamination, preservation, handling, sample matrix, sample preparation, and

analysis techniques. Sampling accuracy can be assessed by evaluating the results of field and trip blanks.
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For the analytical procedures to be used, accuracy is assessed by Matrix Spike Percent Recovery.
Acceptable limits for accuracy are specified by the U.S.EPA method. In the presence of outliers,
corrective action will be taken including fixing instruments and/or re-analysis of the affected sample or

samples. Matrix spike percent recovery will be calculated by the following equation:

MSPR = _SSR-SR x100
SA

MSPR = Matrix Spike Percent Recovery
SSR = Spike Sample Results

SR = Sample Results

SA = Spike Added (concentration)

C.12.3 Completeness

Completeness will be reported as the percentage of the measurements judged to be valid. Completeness
goals for this project are presented in Section C.3.5. Completeness will be calculated by the following

equation:

Completeness = 100 x (valid measurements / total measurements)
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C.13.0 CORRECTIVE ACTION

C.13.1 General

Corrective actions may be required for either analytical and equipment problems or noncompliance
problems. Analytical and equipment problems may occur during sampling and sample handling, sample
preparation, laboratory analysis, and data review. Noncompliance problems are associated with

nonconformance to this plan or the U.S.EPA methods being used.

C.13.2 Laboratory Corrective Action

When deficiencies or "out-of-control” situations exist, the laboratory will provide a means of detecting
and correcting these situations. An "out-of-control" situation is defined as data exceeding control limits.
Samples analyzed during "out-of-control" situations will be re-analyzed prior to reporting results. The
laboratory's corrective action procedures are documented in Attachment A. In general, there are several

levels of "out-of-control” situations that may occur in the laboratory during analysis.

C.13.2.1 Bench Level

Corrective action procedures will often be handled at the bench level. If an analyst finds a non-linear
response during calibration of an instrument, then the instrument will be recalibrated before sample
analysis. The problem may be corrected by a careful examination of the preparation or extraction
procedure, spike and calibration mixes, or instrument sensitivity. If the problem persists, it will be

brought to the management level.

C.13.2.2 Management Level

If resolution at the bench level was not achieved, or a deficiency is detected after the data has left the
bench level, then corrective action becomes the responsibility of the Laboratory Manager or Director.
Unacceptable matrix or surrogate spike recoveries detected by data review will be reported to the

Laboratory Manager. A decision to re-analyze the sample or report results will be made depending on

the circumstance.
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C.13.2.3 Receiving Level

If discrepancies exist in either the documentation of a sample or its container, a decision will be made
after consulting with the appropriate management personnel. Decisions will be fully documented. Some
examples of container discrepancies are broken samples, inappropriate containers, or improper
preservation. In these cases, corrective action will involve the Laboratory Project Manager contacting

HAI's QAO.

C.13.3 Field Corrective Action

Corrective actions for field equipment problems will consist of reporting the problem to the PM and/or

the QAO so that maintenance can be performed or new equipment can be acquired. Noncompliance
problems will be reported immediately to the QAO. The QAO will consult with the PC and corrective
actions will be initiated. When warranted, the PM will report the nature of the noncompliance and
corrective actions implemented to the appropriate state agencies and/or the U.S. EPA. The nature,

extent, and corrective action for all noncompliances will be documented.
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C.14.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT

C.14.1 Internal Reporting
The Laboratory Quality Assurance Officer will report the status of the laboratory QA/QC program to

the laboratory management. Each report will include:

1. periodic assessment of measurement data accuracy, precision, and completeness;
2. results of audits;

3. significant QA/QC problems and recommended solutions; and

4, resolutions of previously stated problems.

The laboratory will determine the content and frequency of these reports in accordance with its QAPP,
which is included as Attachment A, and its SOPs. The laboratory will report to HAI's QAO when the

results of HAI's samples have been affected by internal quality issues.

C.14.2 Additional Reporting
Laboratory analytical reports will include a summary of the quality assurance activities and quality

control data for the project as related to sample analysis. The Laboratory Project Manager will report

suspected field QA/QC problems to HAI's QAO.

HAI's QAO will report to HAI's PM when appropriate. These reports may be either oral or written

depending upon the nature and complexity of the issues in the report.
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C.15.0 REFERENCES

A variety of technical manuals, administrative documents, and publications were referred to in preparing
this document. Some of the references consulted are presented below. Referenced documents and
publications may or may not have been reviewed in their entirety. The guidelines and procedures
presented in the documents and publications referenced have not been strictly adhered to unless stated

otherwise.

U.S.EPA. Interim Guidelines and Specifications for Preparing Quality Assurance Project
Plans. EPA/600/4-83-004. February 1983.

U.S.EPA. Data Quality Objectives for Remedial Response Activities: Development

Process. EPA/540/6-87/003. March 1987.

U.S.EPA. Data Quality Objectives for Remedial Response Activities: Example Scenario.
EPA/540/6-87/004. March 1987.

U.S.EPA. A Compendium of Superfund Field Operations Methods. EPA/540/P-87/001.
December 1987.

U.S.EPA. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods. SW-846, 3rd
Edition. September 1986.

U.S.EPA. Methods for Chemical Analysis of Water and Wastes. EPA/600/4-79-020. March 1983.

U.S.EPA. Quality Assurance/ Quality Control Guidance for Removal Activities. EPA/540/G-90/004.
April 1990.
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Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1
Parameter List

U.S. EPA Method Parameters
8260 (VOCs) 1,1-Dichloroethene

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Acrolein
Acrylonitrile
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethane
Chloroform
1,2-Dichloroethane
1,1,1-Trichloroethane
Dichlorodifluoromethane
Methyl Iodide
Acetonitrile
Acetone
Carbon Disulfide
Propionitrile
Allyl Chloride
Methacrylonitrile
2-Butanone
Dibromomethane
1,4-Dioxane
trans-1,2-Dichloroethene
cis-1,2-Dichloroethene
Trichloroethene
Benzene
Toluene
Chlorobenzene
Xylene (total)
Carbon Tetrachloride
Bromodichloromethane
1,1,2,2-Tetrachloroethane
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U.S. EPA Method

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1

Parameter List

Parameters

8260 (VOCs) cont.

8270 (SVOCs)

HULL & ASSOCIATES, INC.
TOLEDO, OHIO

1,2-Dichloropropane
trans-1,3-Dichloropropene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
Tetrachloroethene
Ethylbenzene

Isobutyl Alcohol

Vinyl Acetate
2-Chloro-1,3-butadiene
1,2-Dibromoethane
Methyl Methacrylate
1,1,1,2-Tetrachloroethane
tans-1,4-Dichloro-2butene
1,2,3-Trichloropropane
2-Hexanone
4-Methyl-2-pentanone
Ethyl Methacrylate
Pentachloroethane
1,2-Dibromo-3 chloropropane
Styrene

aniline

acetophenone
bis(2chloroisopropyl)ether
ethyl methanesulfonate
methyl methanesulfonate
N-nitrosodiethylamine
N-nitrosomethylethylamine
N-nitrosomorpholine
N-nitrosopiperidine
N-nitrosopyrolidine
2-picoline
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U.S. EPA Method

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1

Parameter List

Parameters

8270 (SVOCs) cont.

HULL & ASSOCIATES, INC.
TOLEDO, CHIO

o-toludine

benzyl alcohol

bis (2-chloroethoxy) methane
bis (2-chloroethyl) ether
2-chlorophenol
2-methylphenol

3- or 4-methylphenol
1,2-dichlorobenzene
1,3-dichlorobenzene
1,4-dichlorobenzene
hexachloroethane
isophorone

nitrobenzene
2-nitrophenol
N-nitrosodimethylamine
N-nitrosodi-n-propylamine
phenol

pyridine
2,6-dichlorophenol
1,3-dinitrobenzene
hexachloropropene
isosafrole
1,4-naphthoquinone
N-nitrosodi-n-butylamine
1,4-phenylenediamine
safrole
1,2,4,5-tetrachlorobenzene
0,0,0-
triethylphosphorothioate
a,a-dimethylphenethylamine
4-chloroaniline
4-chloro-3-methylphenol
2-chloronaphthalene
2,4-dichlorophenol
2,4-dimethylphenol
dimethyl phthalate

APRIL 1998
PWMO001D.001
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U.S. EPA Method

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1

Parameter List

Parameters

8270 (SVOCs) cont.

HULL & ASSOCIATES, INC.
TOLEDO, CHIO

2,6-dinitrotoluene
hexachlorobutadiene
hexachlorocyclopentadiene
2-methylnaphthalene
naphthalene

2-nitroaniline
1,2,4-trichlorobenzene
2,4,5-trichlorophenol

2,4 ,6-trichlorophenol
2,3,4,6-Tetrachlorophenol
dimethoate
1-naphthylamine
2-naphthylamine
5-nitro-o-toluidine
pentachlorobenzene
phenacetin
tetraethyldithiopyrophosphate
1,3,5-trinitrobenzene
diallate (trans/cis)
acenaphthene
acenaphthylene
4-bromophenyl phenyl ether)
4-chloropheny! phenyl ether
dibenzofuran

diethyl phthalate
4,6-dinitro-2-methylphenol
2,4-dinitrophenol

2 ,4-dinitrotoluene

fluorene
hexachlorobenzene
3-nitroaniline
4-nitroaniline
4-nitrophenol
N-nitrosodiphenylamine
2-acetylaminofluorene

APRIL 1998
PWMO001D.001
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U.S. EPA Method

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1

Parameter List

Parameters

8270 (SVOCs) cont.

8081(Organochlorine Pesticides)

HULL & ASSOCIATES, INC.
TOLEDO, CHIO

4-aminobiphenyl
chlorobenzilate
p-(dimethylamino)azobenzene
7,12-
dimethylbenz(a)anthracene
3,3'-dimethylbenzidine
isodrin
3-methylcholanthrene
4-nitroquinoline- 1 -oxide
pentachloronitrobenzene
pronamide
methapyrilene

thionazin

anthracene

benzo (a) anthracene
benzo (b) fluoranthene
benzo (k) fluoranthene
benzo (ghi) perylene
benzo (a) pyrene

bis (2-ethylhexyl) phthalate
butyl benzyl phthalate
chrysene

di-n-butyl phthalate
dibenz (a,h) anthracene
3,3'-dichlorobenzidine
di-n-octyl phthalate
fluoranthene

indeno (1,2,3-cd) pyrene
pentachlorophenol
phenanthrene

pyrene

Kepone
Heptachlor
Aldrin
Dieldrin

APRIL 1998
PWMO001D.001
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Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1
Parameter List
U.S. EPA Method Parameters
8081 (Organochlorine Pesticides) cont. Endrin

DDT

Alpha BHC
Chlordane

Beta BHC

8141 (Organochlorine Pesticides)

8252 (Chlorinated Herbicides)

HULL & ASSOCIATES, INC.
TOLEDO, CHIO

Gamma BHC - Lindane
Delta BHC
Heptachlor Epoxide
DDE

DDD
Methoxychlor
Toxaphene
Endosulfan I
Endosulfan 11
Endosulfan Sulfate
Endrin Aldehyde
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Ethyl Parathion
Famphur

Phorate
Disulfoton
Methyl Parathion

2,4-D

2,4,5-TP
2,4,5-T

Dinoseb
Hexachlorophene

APRIL 1998
PWMO001D.001
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U.S. EPA Method

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.1

Parameter List

Parameters

7470 (Inorganics/Metals)

HULL & ASSOCIATES, INC.
TOLEDO, OHIO

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Selenium
Silver
Zinc

APRIL 1998
PWM001D.001
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Parameter

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.2

Sample Containers and Preservation

Containers

Preservatives/
Max Holding Time

SVOCs (8270)

Pesticides (8081)

Soils - one 80z. wide mouth jar.
Aqueous - three 1 liter bottles.

Soils - one 80z. wide mouth jar.
Aqueous - three 1 liter bottles.

Cool 4°C / 10 (40) daysl
Cool 4°C / 5 (40) days'

Cool 4°C / 10 (40) days'
Cool 4°C / 5 (40) days'

Metals (6000/7000) Soils - one 8 oz. wide mouth jar Cool 4°C
Aqueous - 250 ml plastic HNO;pH > 2

TCLP (1311) Soils - two 8 oz. wide mouth jar Cool 4°C
Aqueous - three 1 liter bottles. Cool 4°C

Reactive sulfide Soils - one 4 oz. wide mouth jar Cool 4°C
Aqueous - 250 ml plastic Cool 4°C

Reactive cyanide Soils - one 4 oz. wide mouth jar Cool 4°C
Aqueous - 250 ml plastic Cool 4°C

pH (150.1) Soils - one 2 oz. wide mouth jar Cool 4°C
Aqueous - 250 ml plastic Cool 4°C

Flash point (1010) Soils - one 2 oz. wide mouth jar Cool 4°C
Aqueous - 250 ml plastic Cool 4°C

Note: All holding times arc from time of sample collection. This list represents typical sample containers that may be supplied for this

project. The contracted laboratory will provide a detailed sheet describing the types and number of containers sent for each analysis
with cach sample kit. The actual number of containers may be less as several parameters may be combined into a single container.
The laboratory will also provide any required preservatives and instructions for preservation. If pre-preserved bottles are
supplied, they will be clearly identified on the sampling container.

l5 or 10 days pre-extraction / 40 days post extraction,

HULL & ASSOCIATES, INC.

TOLEDQO, OHIO

APRIL 1998
PWMU01D.0UI
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Type
Water
Monitoring Well
Surface Water

Sediment

Soil
Surface Soil
Soil Boring
Drum Sample

QA/QC
Duplicate
Field Blank
Trip Blank

Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.3

Sample Types and Codes

Code

MW (designated monitoring welt 1.D.)
SW(daignated monitoring station))

SED

SS(daignaled sampling location I.D.)
SB (designated boring 1.D.)

DS

Same as well code
FB(number)l
TB(number)l

Numbers for ficld and trip blanks begin at 1 and increasc by increments of 1 every time a new blank is collected. The number will begin at | at the

beginning of cvery day.

HULL & ASSOCIATES, INC.
TOLEDO, CHIO

APRIL 1998
PWMO001D.001
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Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.4
Field Equipment List

Visqueen

non-phosphatic soap
Distilled water

Trash bags

Analytical containers
Shipping containers/coolers
Ice

Indelible ink pens

9. Clear packing tape

10. Health and safety equipment
11. Decon supplies

12. Tools

PN U AW~

Note: This represents a general list of sampling equipment required for this project.
equipment required for specific tasks is presented in the FSAP.

HULL & AS3OCIATES, INC.
TOLEDOC, OHIO

Additional

APRIL 1998
PWM001D.001
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Quality Assurance Project Plan
Toledo Tie Treatment Site

Table C.5

Analytical Procedures

U.S. EPA Methods Parameters
1311 - 8240 TCLP volatiles
1311 - 8270 TCLP semi-volatiles

1311 - 8080 & 8150
1311 - 6000/7000 series
1010

150.1

SW-846 Section 7.3.3.2
SW-846 Section 7.3.4.1
6000/7000 series

8260

8270

3081

8141

8252

9012

9030

HULL & ASSOCIATES, INC.
TOLEDO, OHIO

TCLP pesticides/herbicides
TCLP metals

flash point

pH

reactive cyanide

reactive sulfide

metals

volatile organics

semi volatile organics
organochlorine pesticides/PCBs
organophosphorous pesticides
chlorinated herbicides
cyanide

sulfide

APRIL 1998
PWM001D.001
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Date: 05/12/97
Page 1 of 1

Laboratory Quality Assurance Plan

This document provides the laboratory portion of the response to EPA's Interim
Guidelines and Specifications for Preparing Quality Assurance Project Plans
QAMS-005/80, Sections 5.1 through 5.16 as revised December 29, 1980, and
EPA-600/4-83-004, February 1983. Guidance was also obtained from Preparation
Aids for the Development of Category 1 Quality Assurance Project Plans, Office of
Research and Development, USEPA, EPA/600/8-91/003, February 1991.

As much as possible, the procedures in this document have been standardized to
make them applicable to all types of environmental monitoring and measurement
projects. However, under certain site-specific conditions, all of the procedures
discussed in this document may not be appropriate. In such cases it will be
necessary to adapt the procedures to the specific conditions of the investigation.

Quality Assurance Officer: / % 2&) 21)
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Proiect Descripti

Tests will be performed according to the analytical methodology set forth in the
USEPA Contract Laboratory Program Statement of Work*. The USEPA-CLP-
SOW provides specific analytical procedures to be used and defines the specific
application of these procedures. Proven instruments and techniques will be used
to identify and measure the concentrations of volatiles, semivolatiles, and pesticide
compounds and/or the inorganic elements. The laboratory will employ state-of-
the-art GC/MS and/or GC procedures to perform all organic analyses, including all
necessary preparation for analysis. Inorganic analyses will be performed using
graphite furnace atomic absorption spectrophotometry (AA), inductively coupled
plasma spectroscopy, cold vapor AA, or flame AA. The client is responsible for
providing specifics on the project site.

*IUSEPA-CLP-SOW for Organics, Document No. OLM03.2, USEPA-CLP-SOW for
Inorganics, Document No. ILM04.0, or most recent revision unless otherwise
requested by the client.
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4. Project Organization

The objectives of the laboratory Quality Assurance Program are to establish
procedures which will ensure that data generated in the laboratory are within
acceptable limits of accuracy and precision, to ensure that quality control
measures are being carried out, and to ensure accountability of the data through
sample and data management procedures. To this end, a Quality Assurance
Department has been established. The Quality Assurance Officer reports directly
to the President of Lancaster Laboratories and has no direct responsibilities for
data production, thus avoiding any conflict of interest.

The attached organizational charts show key managerial personnel. Resumes of
key individuals may be found in the enclosed Qualifications Manual.

The Sample Administration Group will be responsible for receiving samples,
signing the external chain of custody, checking sample condition, assigning unique
laboratory sample identification numbers, and initiating internal chain-of-custody
forms. Sample Support personnel will be responsible for assigning storage
locations, checking and adjusting preservation, homogenizing the sample as
needed, and sample discard.

Group leaders listed in each technical area are responsible for performing
laboratory analyses, quality control as specified in the methods, instrument
calibration, and technical data review. Data is reported using a computerized
sample management system, which tracks sample progress through the laboratory
and generates client reports when all analyses are complete. Quality control data
is entered onto the same system for purposes of charting and monitoring data

quality.

The Quality Assurance Department is responsible for reviewing quality control
data, conducting audits in the iaboratory and reporting findings to management,
maintaining current copies of all analytical methods, maintaining copies of
computer code used to calculate and report results, submitting blind samples to
the: laboratory, and ensuring that appropriate corrective action is taken when
quality problems are observed.
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Data package deliverables are available upon request. The Quality Assurance
Department reviews the contents of the deliverables for completeness and to be sure
that all quality control checks were performed and met specifications. This step
includes review of holding times, calibrations, instrument tuning, blank results, duplicate
results, matrix spike results, and surrogate resuits. Every attempt to meet
specifications will be made, and any item outside of the specifications will be noted in
the narrative. The laboratory will not validate data with regard to usability since this
generally requires specific knowledge about the site.



’ i ] R
Daniel Stuermer, Ph.D. Michael J, McDowell, B.S.
President Director
Thermo An alytical Inc Business Development
J. Wilson Hershey, Ph.D.
President
Lancaster Laboratories
Carol D. Hess, M.B.A Kathy Loewen, B.S. Timothy S. Oostdyk, Ph.D. Wesley C. Neumann, M.S.
Executiva Vice President — Quality Assurance Officer Director Director
Human Resources/Administration Environmental Sciences Pharmaceutical Sclences
1 Jon S. Kauffman, PR.D.
Anne V. Oshomn, MA. Arthur Pezzica, B.A. Manager Robert Reagan, B.A.
fati Managl;:' Aftal d - Manager GC/MS Semivolatiles, Manager
Public R: at °“5t:;; ; o airs, an Food & Animal Heaith Pesticide Residue Analysls, Pharmaceutical Chamistry
orpora arketing ExpressLAB, and Organic Extraction
Nelson H. Risser, M.B.A. Anll M. Dwivedl, Ph.D.
Manager Ramona V. Layman, B.S. Manager
— Computer Applications Development, Manager Pharmaceutical Raw Materials and
Computer Systems, Sample Metals and Data Packages Water Testing
Administration, and Sample Support
Thomas E. ‘a’::‘ga;':: th, M.B.A. Michele M. McClarin, B.A. Ma::";;::‘"
| Accounting, Billing & Reporting, Vol a’g;";ge;n,c Pharmaceutical Micrablology
Purchasing, and Transportation g
t—T Robert M, Large, B.S.

01/06/97

Manager
Environmental Client Services

¥ Jo ¢ abed

i s )
588
(D-<—.,-¢
Ry
0O 3
3

%
—

LR
©

S n




Environmental Sciences

J. Wilson Hershey, Ph.D.
President
Lancaster Lahoratories

Environmental Sdences

Timothy S. Oostdyk, Ph.D.

Director
Environmental
Research & Development
GC/MS Semivolatiles,
Maetals and Data Packages Pastidda Resldue Analysls, Volatite Organics Environmental Client Services
Ramona V. Layman, B.S. ExpressLAB, and Organic Extraction Michele M. McClarin, BA. Robert M. Large, 8.5S.
Manager Jon S. Kauffman, Ph.D. Manager Manager
Manager
Data Packages Pestk‘i:; ::"gl;:‘:':w’" GC/MS Volatiles Environmental Client Services
Mary Ann Brubaker, M.S. — ¢ =xp — Duane {uckenbill, B.S. Rachel L. Kreamer, B.S.
Group Leader Jenifer E, Hess, B.S. Group Leader Group Lead
up Group Leader up Leace up Leader
Instrumental Water Quality and
Water Quality GC/MS Semivolatiles Volatlles by 6C
Erik Frederiksen, B.A.
Group Leader
——l Volatiles in Alr
Alr Quality Organlc Extraction
] Patrick C. Weidinger, B.S. L— Samue! A. Huber, 8.5.
Group Leader Group Leader
—{ Petroleum Analysis
04/08/97
: ‘ . : ' : i ! i i

-

v Jo ¢ abed

16/21/50 ‘®ed

v ‘ON UOISIASY

¥ "ON UoNo8ag




L]

Section No. 5
Revision No. 3
Date: 05/12/97
Page 1 of 3

5. QA Objectives for Measurement Data

Quality assurance is the overall program for assuring reliability of monitoring and
measurement data. Quality control is the routine application of procedures for
obtaining set standards of performance in the monitoring and measurement
process. Data quality requirements are based on the intended use of the data, the
measurement process, and the availability of resources. The quality of all data
generated and processed during this investigation will be assessed for precision,
accuracy, representativeness, comparability, and completeness. These
specifications will be met through precision and accuracy criteria as specified in
Section 11. Detection limits are presented in Section 9.

Precisijon - Precision is determined by measuring the agreement among individual
measurements of the same property, under similar conditions. The laboratory
cbjective is to equal or exceed the precision demonstrated for the applied
analytical method on comparable samples. The degree of agreement is
expressed as the relative percent difference (RPD%). Evaluation of the RPD% is
based on the criteria set forth in the Contract Laboratory Program (CLP) for
organic and inorganic analyses. External evaluation of precision is accomplished
by analysis of standard reference material and interlaboratory performance data.

Accuracy - Accuracy is a measure of the closeness of an individual measurement
tc the true or expected value. Analyzing a reference material of known
concentration or reanalyzing a sample which has been spiked with a known
concentration/amount is a way to determine accuracy. Accuracy is expressed as
a percent recovery (%R). Evaluation of the %R is based on the criteria
established for the CLP for organic and inorganic analyses.

Representativeness - Representativeness expresses the degree to which data
accurately represents the media and conditions being measured. The
representativeness of the data from the sampling site will depend on the sampling
procedure. Sample collection is the responsibility of the client. Samples will be
hcmogenized, if required, as part of the laboratory sample preparation. By
comparing the quality control data for the samples against other data for similar
samples analyzed at the same time, representativeness can be determined for this
objective.
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Comparability - Comparability conveys the confidence with which one set of data
can be compared to another. The analytical results can be compared to other
laboratories by using traceable standards and standard methodology and
consistent reporting units. The Laboratory Quality Assurance Program documents
internal performance, and the interlaboratory studies document performance
compared to other laboratories.

Completeness - Completeness is a measure of the quantity of valid data acquired
from a measurement process compared to the amount that was expected to be
acquired under the measurernent conditions. The compieteness of an analysis
can be documented by including in the data deliverables sufficient information to
allow the data user to assess the quality of the results. Additional information will
be stored in the laboratories archives, both hard copy and magnetic tape. Quality
Assurance standard operating procedures (SOPs) are in place to provide
traceability of all reported results.

To ensure consistent attainment of the quality assurance objectives, SOPs are in

place detailing the requirements for the correct performance of laboratory
procedures. The laboratory SOPs fall under five general categories:

1. Corporate policy

2. Quality assurance

3. Sample administration

4. General laboratory procedures

5. Analytical (i.e., methods, standard preps., instrumentation)
All SOPs are approved by the QA Department prior to implementation. The
distribution of current SOPs and archiving of outdated ones are controlled through
a master file. Table 5-1 provides an index of QA SOPs in place in support of the

Quality Assurance objectives. These requirements are supplemented by the
procedures in the laboratory and analytical SOPs.

.....
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Table 5-1
Document # Document Title

QA-101 Sample Collection

QA-102 Sample Log-in

QA-103 Sample Storage and Disposal

QA-104 Iinternal Chain-of-Custody Documentation

QA-105 Analytical Methods Manual

QA-106 Validation and Authorization of Analytical Methods

QA-107 Analytical Methods for Nonstandard Analyses

QA-108 Subcontracting to Other Laboratories

QA-109 - Laboratory Notebooks, Logbooks, and Documentation

QA-110 Reagents

QA-111 Instrument and Equipment Calibration

QA-112 Instrument and Equipment Maintenance

QA-113 Data Entry and Verification

QA-114 Data Storage and Security

QA-115 Quality Control Records

QA-116 Investigation and Corrective Action of Unacceptable Quality
Control Data

QA-117 Personnel Training Records and Curriculum Vitaes

QA-118 Quality Assurance Audits

QA-119 Proficiency Samples

QA-120 Documentation of Programming for the Sample Management
System

QA-121 Guidelines for the Development, Validation, Implementation, and
Maintenance of Computer Systems Used with CLP, GLP, and
GMP Data

QA-122 Investigation and Corrective Action Reporting for Laboratory

Problems
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6. Sampling Procedures

In order for meaningful analytical data to be produced, the samples analyzed must
be representative of the system from which they are drawn. It is the responsibility
of the client to ensure that the samples are collected according to accepted or
standard sampling methods.

The laboratory will provide the appropriate sample containers, required
preservative, chain-of-custody forms, shipping containers, labels, and seals. The
maijority of sample containers are purchased precleaned I-Chem™ Series 200 or
equivalent. Any reused bottles are cleaned in-house following laboratory standard
operating procedures. Special containers with traceability documentation are
available upon request. Because the laboratory does not stock this type of
container, 1-month prior notice is required.

Each lot of preservative will be documented and checked for contaminants before
use. The appropriate bottle will be preserved with the new preservative and filled
with deionized water to represent a sample. A similar container (that does not
contain preservative) will be filled with deionized water to be used as a blank
check. Analysis results are documented for each preservative lot number.

Trip blanks will be prepared by the laboratory and accompany sample containers
at the project required frequency. Analyte free water will also be provided for field
blanks.

A list of containers, preservatives, and holding times follows in Table 6-1.
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Table 6-1

Sample Containers, Preservatives, and
Holding Times for Aqueous and Solid Samples

Vol. Req
(mL)
Holding Time®
Container From Date of
Wt. Req. P = Plastic | Receipt®
Fraction (q) G = Glass Preservation® Water Soil
Volatiles 3x40mbL G Cool, 4°C° pH <2 w/HCI 10 10
100 g Days
Pesticides 2 x 1000 mL G Cool, 4°C° 5 10
100g Days to
extraction®
Acid/Base Neutrals 3 x 1000 mL G Cool, 4°C° 5 10
100 g Days to
extraction®
Metais 1000 mL P.G HNO, to pH <2 6 6
100 g Months
Hg 26 days
Cyanide 1000 mL P.G Cool, 4°C NaOH to pH >12 12 12
100 g Days

*pH Adjustment with acid/base is performed on water samples only.

®Sodium thiosulfate needed for chiorinated water samples

‘Assuming delivery of samples is within 2 days of sampling.

YSamples will be analyzed as soon as possible after receipt. The times listed as the maximum times that
samples will be held before analysis and still be considered valid.

°Extracts of either water or soil/'sediment samples must be analyzed within 40 days following extraction.

NOTE: For volatiles analysis, the container should be filled completely, with no headspace. All sample
containers, preservatives, and mailers will be supplied at no additional charge upon request,

except for the special containers with traceability documentation. There is an additional charge
for this type of container.




1

Section No. 7
Revision No. 4
Date: 05/12/97
Page 1 of 26

7. Sample Custody

Samples are unpacked and inspected in the sample receipt area. At this time, the
samples are examined for breakage and agreement with the associated client
paperwork. The cooler temperatures will be checked upon receipt and recorded.
As the samples are unpacked, the sample label information will be compared to
the chain-of-custody record and any discrepancies or missing information will be
documented. If necessary, the cooler will be closed and placed in cold storage
until instructions and resolution of any discrepancies are received from the client.

A member of our Sample Administration Group will act as sample custodian for the
project. To ensure accountability of our results, a unique identification number is
assigned to each sample as soon as possible after receipt at the laboratory.

When samples requiring preservation by either acid or base are received at the
laboratory, the pH will be measured and documented, with the exception of
samples designated for volatile analysis. Samples requiring refrigeration will be
stored in our walk-in cooler which is maintained at 2° - 4°C. The use of our
computer system in tracking samples (by the Lancaster Labs sample number
assignment) will control custody of the sample from receipt until the time of its
disposal. The security system on our laboratory building allows us to designate
the entire facility as a secure area since all exterior doors are either locked or
attended. Therefore, hand-to-hand chain of custody is not part of our routine
procedure, but is available upon request. If requested, hand-to-hand chain of
custody will be provided as per attached SOP-QA-104, "Chain-of-Custody
Documentation." The laboratory chain of custody will begin with the preparation of
bottles. The procedures for sample log-in, storage, and chain-of-custody
documentation are detailed in the QA standard operating procedures included in
Section No. 7 (QA-102, QA-103, and QA-104). Examples of sample labels and a
custody seal are shown in Figure 7.1.
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4'} Lancaster Laboratories

A division of Thermo Analytical inc.

Where quality is a science.

SOP-QA-102.01
Supersedes Date: 02/15/96

Effective Date: MAR 1 4 1997
Page 1 of 5

QUALITY ASSURANCE OPERATIONS MANUAL
Sample Log-In
Purpose:

In order to provide accountability of our results, protect client confidentiality, and to
prevent sample loss/mix-up, a continuous and unique Lancaster Laboratories (LL)
identification number is assigned to each sample upon laboratory receipt.

Scope:

This SOP will cover the procedure used to log client samples into the computerized
sample management system (SMS) after receipt. The Sample Administration Group is
responsible for laboratory sample log-in. Sample Administration has procedures to
define this sample entry process.

This procedure applies only to samples which are logged into and tracked by the SMS.
There are only a few cases where samples may not be tracked using the SMS. These
include samples which will be stored for a long period of time prior to analysis, (e.g.,
stability storage) or for special project samples that could be reported in a narrative
research and development style report instead of our usual analytical reports. Written
procedures for tracking samples not entered into the SMS are developed by the
technical department responsible for the project or analysis of those samples.

Personnel Training and Qualifications:

Training in sample log-in is performed in accordance with Sample Administration
training procedures.

Lancaster Laboratories ¢ 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 ¢ 717-656-2300 fax: 717-656-2681
2. subsidiary of Thermo TerraTech Inc., a Thermo Electron company
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Procedure:

1.

All samples received for testing shall be delivered to the Sample
Administration Department immediately upon arrival at the laboratory.

The Sample Administration Department will be responsible for unpacking
and organizing the samples. :

Client correspondence relating to the group of samples shalil also be
transferred to the Sample Administration Department. This may include
purchase orders, quotations, letters, phone logs, and incoming Sample
Activity Records (ISARs).

Personnel of the Sample Administration Group shall log the samples into the
SMS as soon as practical after receipt. Samples awaiting log-in are stored in
temporary holding areas, at required temperature, to maintain the sample
integrity. At the time of entry the computer will assign a unique identification
number to each sample. Samples can be received at the laboratory 7 days a
week, 24 hours a day, 365 days of the year. Samples should be logged in on
the same day as they are received with the following exceptions:

a. Samples received on a holiday will not be Jogged-in until the next normal
work day. Samples received from 6 p.m. on Saturday through 11 p.m.
on Sunday will be logged-in Sunday evening by third shift Sample
Administration personnel.

b. Samples submitted by clients which do not identify the type of testing to
be performed or with unclear or incomplete paperwork documentation -
Every effort will be made to contact the client on the same day of
sample receipt. In this situation, the samples will be tracked in a hold
database. The group of samples will be assigned a hold number. This
database is maintained by the Sample Administration Group.

If same day sample log-in is not possible, all specified and appropriate |
storage requirements will be observed (e.g., refrigeration).



Section No. 7
Revision No. 4
Date: 05/12/97
Page 4 of 26

SOP-QA-102.01
Supersedes Date: 02/15/96

Effective Date:
Paceaoie . MAR 14 1997

Upon assignment of a sample number, the SMS will generate a labe! which
shall be attached to the sample container. Every effort will be made as to not
obscure the client label. The information on the sample label will include the
LL sample number, the client name, the storage location, the analyses
requested, a bottle code indicating container and preservative type, if
applicable, a unique bar code (used for samples stored in the Automated
Sample Retrieval and Storage System [ASRS]), and any applicable notes to
laboratory personnel.

Preservation, homogenization, and subsampling, if necessary, will be the
responsibility of the Sample Support Group, or the testing laboratory. SOPs
are in place within the group to define these procedures. A list of
preservatives required for routine environmental analyses may be found in
the Environmental Schedule of Services. A preservation, sulfate, and
chlorine check shall be performed immediately after sample log-in for all
applicable environmental samples.

After all above steps are performed, as required, samples shall be stored in
an assigned storage location or taken to the laboratory for testing.

The next working morning, after sample log-in, a copy of an entry
acknowledgment will print from the SMS. The acknowledgment is a hard
copy record of the sample entry. It will summarize, the LL sample number,
the sample(s) submitted in an entry group, the test(s) to be performed, the
client requesting the work, the account to be billed for the work, and the
unique sample identifications assigned by the client. This acknowledgment
is mailed to the client to confirm sample receipt and entry.

Another copy of the sample acknowledgment will print and be designated as
the laboratory copy. This acknowledgment, in addition to client paperwork,
will audited by three levels of personnel! after the entry process:

a. Sample Administration will audit to ensure that the entry corresponds
to client supplied paperwork and/or quotations.
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b. Client Services will audit to ensure the entry is reflective of client
documentation and that additional client/project requirements were
communicated and taken into consideration. They will also verify that
account and billing information is accurate. -

c. Technical centers will assure appropriate preparation and analysis
set-up steps have been added to the entry. They will also verify that
project and technical requirements have been taken into consideration
from a technical point of view.

Each reviewer will initial the top of the SA file copy of the acknowledgment to
document their review. Additional copies of this acknowledgment can be
made for laboratory personnel.

The LL sample number assigned to each sample shall be used to identify the
sample in all laboratory records, including laboratory notebooks, instrument
printouts, and laboratory final reports. The sample number will also be used
to identify all additional containers of the sample which may be created
during sample preparation and analysis. This will include subsamples,
extracts, and digests.

Revision Log:

Initiated Date: 03/87

Ver. #
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Major changes ars as follows:

o Expanded upon the scope of the procedure

¢ Added section about printing and auditing of the sample entry
acknowledgment

¢ Added Personnel Training and Qualification section

¢ Removed specifics on how to document preservation checks
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QUALITY ASSURANCE OPERATIONS MANUAL
SOP-QA-103

Title: Sample Storage and Disposal
Purpose:

Sample integrity can be compromised by improper storage conditions. The objective of
these procedures is to prevent samples from deteriorating prior to analysis. The
computerized sample management system (CSMS) is used to assign storage locations
and to monitor the orderly storage of samples in locations from which they are easily
retrieved for analysis or discard at the appropriate date.

Scope:

This SOP will outline procedures used in storing samples, retrieving and returning
samples for analysis, and discarding samples when their holding time expires.

Procedures:

1. Personnel from Sample Administration will designate the approximate size
and type (e.g., refrigerator, freezer or room temperature) of sample storage
required for each group of samples as they are logged onto the CSMS. The
computer will assign the storage location and record the length of time the
sample must be retained after the analysis report has been issued. Samples
will be stored in the assigned location. If the location is not suitable (e.g.,
insufficient space), the storage location may be changed using the manual
override on the computer. If refrigerated space has been requested and all
the computerized refrigerator locations are occupied, samples will be
assigned locations in overflow refrigerators and will be tracked using a
manual system until computerized locations are available.

Lencaster Labotatories o 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 e 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo Process Systems Inc., a Thermo Electron company
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2. Analysts requiring the use of a sample may determine its location by referring
to the daily sample status sheet. There are varying degrees of security on
sample storage locations. The procedures for removal of samples from
these locations are as follows:

a. Free access locations are those which are neither locked nor attended
by a sample custodian. These areas are usually located within an
individual group's laboratory and samples may be removed from and
returned to these locations without documentation. However, if the
sample must be taken out of the laboratory, documentation may be
requested. Care shall be exercised in returning the sample to its
appropriate location.

b. Controlled access areas are attended by a sample custodian and are
usually large areas used by more than one group. Samples stored in
controlled access areas can be removed only after requisitioning the
sample via the CSMS. The sample custodian will retrieve the
requisitioned samples from the storage locations and scan the bar code
label. This process documents the sample transfer from the sample
custodian to laboratory personnel. After use, the samples are returned
to the sample storage center, scanned by the sample custodian and
returned to the designated storage location. Only Sample
Administration personnel shall be admitted to controlled access areas.
The only exception to this rule will be during weekend hours when no
sample custodians are on duty. During these hours, samples must be
requisitioned as above, but analysts must retrieve the samples
themselves by obtaining a key to the controlled access area from the
security desk. Samples must be scanned out as above. After use,
samples must be scanned in and placed on the return cart inside WK.
Sample custodians will retum these samples to their location when they
come on duty.
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c. Locked storage areas are available in several individual lab areas.
Access to these storage areas is limited to analysts who are responsible
for the analysis of the samples stored there. These areas are locked
when the {aboratories are unattended; keys are available from members
of the department where they are located. Samples are removed and
returned as needed by analysts.

d. Forensic storage areas are locked and admission to these areas is
permitted only to sample custodians. Most of the samples stored in
these areas require strict chain-of-custody documentation as outlined in
SOP-QA-104, “Intemal Chain-of-Custody Documentation,” and should
be requisitioned as described in b. above. Samples may not be
removed or returned to these areas without signing chain-of-custody
forms.

To prevent unnecessary deterioration of the samples, the aliquots needed for
analysis shall be removed and the sample returned to storage with a
minimum of delay.

Sample Administration will generate a discard list of samples with retention
dates that have expired. The retention dates are based upon client
requirements or defaulted to a given number of days past the date when the
report is generated, if no client requirements were given. These samples will
be removed frorn storage by a member of Sample Support or a member of
the department responsible for the given storage location. Hazardous
samples shall either be returned to clients, decontaminated or disposed of at
the direction of supervisory personnel. Other samples will be discarded or
returned to the client, if requested. Prior to discarding each sample, the bar
code will be scanned to prevent discard of the wrong sample.

The temperature of each refrigerator or freezer used for storing samples or
reagents requiring temperature control should be checked during each
normal working day by an assigned member of the group responsible for the
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samples stored within and recorded on a log posted on the outside of the
unit. Units containing samples requiring more complete documentation of
storage conditions are monitored by use of a computerized recording device
or a temperature wheel. Refrigerator temperatures should be maintained at
2° to 4°C and freezer temperatures should be maintained at -15° % 5°C,
unless otherwise specified in a client-supplied method or protocol. If the
temperature recorded does not fall within these ranges, the Maintenance
Department should be contacted. Any repairs should be recorded and filed
with the temperature log. All documentation of temperature checks and
maintenance shall be kept in ink and any changes made shall follow the error
correction procedure given in SOP-QA-109, “Laboratory Notebooks and
Documentation.”

SOPQA103.DOC
091196

{ 1
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QUALITY ASSURANCE OPERATIONS MANUAL
Internal Chain-of-Custody Documentation

Purpose:

In order to demonstrate reliability of data which may be used as evidence in a legal
case or required by a regulatory agency or client, an accurate written record tracing the
possession of samples must be maintained from the time they are received at the

‘aboratory until the last requested analysis is verified. The chain of custody is to ensure
traceability of samples while they are in the possession of the laboratory.

Scope:

Procedures for initiating and maintaining chain-of-custody (COC) documentation are
described in this procedure.

Definition:

A sample is in custody if it is in any one of the following states:

—h
.

In actual physical possession.
2. In view after being in physical possession.
3. Locked up so no one can tamper with it.

4. In a secured area, restricted to authorized personnel (e.g., in the ASRS
system).

Lancaster Laboratories ¢ 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 » 717-656-2300 Fax: 717-656-2681
A subsidiary of Thermo TerraTech Inc., a Thermo Electron company
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A. Procedure

1. Chain-of-custody documentation shall be kept upon the request of the client
or for any samples which are known to be involved in a legal dispute. As with
all analytical data, it is extremely important that this documentation is filled
out completely and accurately with every sample transfer. Everyone who
handles the COC has the responsibility to check for documentation
compliance to the point of their acquisition. If changes need to be made
to the form, they shall be made in accordance to the error correction
procedure addressed in SOP-QA-109, "Laboratory Notebooks and
Documentation.” It will be the responsibility of the person who made an error
in documentation to correct the error.

2. Ifrequested by the client, the COC documentation will begin with the
preparation of sampling containers. A form (Figure 1, attached) will be
initiated by the person packing the bottle order for shipment to the client. If
the delivery of containers is via Lancaster Laboratories Transportation
Department, the driver shall sign the form when they relinquish the botties to
the client. Drivers must also sign COC forms when they pick up samples for
analysis.

3. When samples arrive at the laboratory for analysis, a member of the Sample
Administration Group will receive them and sign the external COC form that
accompanies the samples, if provided. If the samples were picked up by our
Transportation Department, the driver must sign the COC to relinquish the
samples to sample administration.

4. The Sample Administration Group will track the custody of samples betwsen
receipt and entry into the Sample Management System on the SA Receipt
Documentation Log (Figure 2, attached). The client's sample designation will
be used for identification purposes until a unique Lancaster Laboratories'
number is assigned.
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Samples will be entered into the Sample Management System as described
in SOP-QA-102, "Sample Log-in." Sample Administration will enter an
analysis number for "Laboratory Chain of Custody” if requested. A lab note
will print to inform analysts of the need for COC documentation. This note
will also be automatically added to the sample labels.

B. Creating the Internal Chain of Custody

Sample Administration personnel shall initiate an internal Laboratory Chain
of Custody form at the time of sample entry (Figure 3, attached) for each
type of container in the sample group. A master list of all chains created will
also be initiated for each sample group at the time of entry (Figure 4,
attached). The samples will then be relinquished to a sample custodian who
will store the samples in an assigned secure location. This change of
custody from sample entry to storage shall be documented on the chain, as
well as any interim exchanges for rush analysis, preservation,
homogenization, or temporary storage in the SA HOLD. The internal COC
forms will then accompany the samples from storage to the laboratory for
analysis.

If samples need to be checked out from the Sample Administration Group
before Lancaster Laboratories' numbers have been assigned to them, SA will
be responsible for starting a COC form. They will note the available header
information, the samples being relinquished (documented by the client
sample designation), and the reason for transfer.

After sample entry, the original copy of the external client COC/analysis
request form will be filed with Accounts Receivable, to be returned to the
client with their invoice. Other copies of the external form will stay within SA
to be filed within the client's paperwork file.
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C. Documentation of Custody Changes

1.

An example of how to document changes in sample custody is shown in
Figures 3 and 5. Each change of sample custody must be accurately
documented in a consistent format. All signatures documenting changes of
custody will use the following format:

Signatures: first initial, full last name, employee number

Date: Month/day/year

Time: Documented as military time

ink: Black ink is preferred, red ink and pencil are not acceptable

a. When sample support releases samples to an analyst they must:

Note the sample number(s) released, and sign the released by column
of the chain.

b. When an analyst receives samples from sample support they must:

Sign the received by column, note the date and time samples are
received and note the reason why they are taking the samples (reason
for change of custody).’

¢. When an analyst returns samples to sample support they must:

Note all sample numbers being returned, sign the released by column,
and note time and date of return.

d. When sample support receives samples from an analyst they must:

Sign the received by column and note the reason for sample transfer.
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2. Sample handling should be kept to a minimum. Analysts requiring use of a

sample will requisition it through the computer requisition program. During
the hours when sample support is manned by sample custodians, a
custodian will receive the computerized requisition and remove the sample
from storage. The custodian will ensure that the bottle type listed on the '
COC form matches the bottle type being distributed. It will be the shared
responsibility of the analyst and sample custodian to insure that forms
are signed, dated, and reason for sample transfer are recorded with
each change of custody, as directed by item C1 above.

Each specific test that an analyst performed in conjunction with the
associated sample number(s) must be accurately documented by the analyst
before the samples are returned to a sample custodian in the sample storage
area.

When an analyst requires the use of samples when a sample custodian will
not be on duty, they must requisition samples earlier in the day or on the
previous day. These samples and associated COCs will be pulled by a
sample custodian and placed in the locked SA HOLD storage area. The
sample custodian will note on the COC the change in transter to the SA
HOLD in addition to the time, date, and the sample numbers. The analyst
picking up the samples will document the specific samples being checked
out, record SA HOLD in the "Released by" column, sign the Received by
column, note the time, date and reason for transfer. When the analyst
returns the samples to the SA HOLD, they must sign the samples back into
the SA HOLD.

The following changes of custody will be handled in the following manner:
a. Documentation is required for all shift changes. Signatures involving

transters from one shift to another shall be the responsibility of the
analyst who originally acquired the samples from sample support.
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Occasionally a sample container will be needed for analysis by an
analyst in a department while it is in the custody of an analyst in another
department. It will be the responsibility of the first person who received
the sample to note on the COC the specific sample numbers requested
by the second person, and to sign the released by column. The second
person will sign the received by column and note the time, date, and
reason for sample transfer. After the second person is finished with the
sample, the sample will be returned back to the first person or to the
sample storage area.

In situations where a sample group must be split between departments
working on different analyses, a supplemental COC must be initiated by
the Sample Support Group. The supplemental chain will be used to
accompany that portion of the sample group which is needed by a
second department, when another department has part of the sample
group and the COC for the entire group. This supplemental COC will be
created only when absolutely necessary to minimize paperwork and
confusion. This chain must also be documented on the master list of
chains initiated for the sample group.

Some original samples are released by Sample Supbort or Sample
Administration to be stored in other areas of the laboratory (e.g. GC/MS
Volatiles, Foods, Pharmaceuticals). During this time they may be
accessed by several people in that area. Each of these people must
note the specific sample numbers in their custody in addition to date,
time, and reason for removal from storage. An example of a COC is
attached as Figure 6.

It will be the responsibility of the department who held the samples to
assure that all necessary, signatures, dates, times, and reasons for
sample custody are noted on the COC forms. It is also very important
to return all samples and COCs to storage as soon as possible after
data verification, because the chains may be required for a client data
packages.
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e. |If COC samples are stored in other areas of the laboratory or in a
specific department, they must be stored in a locked area. When
samples are taken from a departmental storage area, the released by
column of the COC is documented as "department XX storage." If
samples are returned to this area when complete the received by
column will be noted as department XX storage.

Additional Chain-of-Custody Issues

Analysts in possession of samples shall remove the aliquot required for their
analysis and return the samples to the Sample Support Group with a
minimum of delay. During this time of possession, samples must fall under
the definition of sample custody.

If additional containers of the sample are created (e.g. subsamples, extracts,
distillates, leachates, digests, etc.), an additional COC form must be created
by the department if they do not document this information on the original
COC form (Figure 5, attached). This form will be marked with the container
type and will be initiated to accompany the new sample container. Each
department in the lab has specifically designed COC forms which will be
used if new containers are created. All changes of custody involving
handling of new containers in the department (e.g. analysis, storage, vials on
instruments, etc.) will be documented on the departmental specific COC form
or on the original COC form. Any specific handling or documentation
requirements for departmental chains can be described in a departmental
SOP.

When Sample Analysis is Complete

1.

After sample analysis, samples shall be returned to the Sample Support
Group as soon as possible. Original COC forms shall also be returned with
the samples and this change of custody noted. At this time it will be the
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responsibility of the Sample Support Group to review the COC forms to
ensure that all documentation on the forms is complete before they file the
forms in their area. Sample custodians will not return a sample to its
assigned storage location without signing the accompanying chain and
performing this completeness check. All chains should either end with a note
of “All Sample Consumed,” "Discard" or "Storage" for the final reason of
transfer.

All completed COC forms for the original sample containers will be retained
in files within Sample Support. The Data Package Group will retrieve these
forms so a copy can be included in the data package. All departmental
created COC forms will be collected by the department's data package group
SO a copy can be included in the data package. These forms will not be
returned to the Sample Support Group since these sample containers will not
be returned to the Sample Support Group. The original copy of all COC
forms will be retained on file by the laboratory.

All personnel who handle sample containers shall make every attempt to
ensure that all changes of custody are accurately and completsly
documented. Disclplinary action may be taken for employees who fail to
comply with these important requirements.

In the event that a signature or other information is inadvertently not recorded
on a COC form, the Sample Support and Data Package Groups in
conjunction with the technical centers shall determine what information is
missing by checking computer requisition records, raw data, or the sample
support work schedule. The responsible party shall add the missing
information or make the necessary correction at the bottom of the COC form,
in addition to noting the situation that caused the error in documentation.
The person making this note needs to sign and date the information using
the current date. Any errors in COC documentation that cause
noncompliances must be noted in the case narrative of the sample data
package. Examples of specific cases are on file in the data package
department. '
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Personnel Training & Qualification:

Training for this procedure consists of reading SOP-QA-104. Supervisory review of all
COC documentation should be done until the trainer is satisfied that proficiency has
been achieved. Training of all laboratory personne! is the responsibility of the group
leader. Documentation that this training has been completed must be kept in the
training records.

Revislon Log:
Initiated Date: 03/87

Ver. # Effective Date  Change
00 12/01/95 Previous Issue

01  MAR 141897  Major changes are as follows:
» Training section added.

e Examples of SA Receipt Documentation Log and Metals
Locked Storage COC updated.

e Section E.1., Option to end chain with “All Sample
Consumed” added.
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DIRECTIONS FOR COMPLETING THIS FORM

(1) Client: Your company’s name

Acct. ¥: Your account number with Lancaster Laboratories

Project Name/#: The way your company refers to 1the work involved
vath these samples. You may want to include project location as part
of the description.

PWSID: Potable Water Source ID¥

Project Manager: The person at your company responsiole for
overseeing the project

P.O. ¥: Your company's purchase order number
Sampler: The name of the person who collected the samples

Quote #: The reference number that appears on your guote (if
Lancaster Laboratories gave you a number)

State where sample was collected: Please indicate where the
sample was taken, e g., Pa., N.J., etc.

(2) Sample 1dentification: The unique sample description you want 1o

appear on the analytical report
Date Collected/Time Collected: When the sample'was collected

(3) Grab: Check here if sample was taken at one time from a single spot.

Composite: Check here if samples were taken from more than one
spot, or periodically, and combined to make one sample.

(4) Matrix: Check the type of sample you are submitting. Hf it is a water

sample, please indicate if it is 3 potable water or if i is an NPDES
sample. :

Number of Containers: indicate the total number of containers for

each sampling point.

(5) Analyses Requested: Write the name of each ana'ys< 1or an

abbreviation of 1) here, and use 1he catalog number i~at appears
at the beginning of each line in the Schedule of Services. Be sure to
indicate which analyses are 10 be performed on which samples.

(6) Remarks: List special instructions about the sample hete le.q .

hazardous elements, high levels of analyte, etc ). The space can a'so
be used (if needed) for hsting additional analyses.

(7) Turnaround time Requested: Circle Normal if you viant routine

TAT, which is usually within 10-15 days. If you need your results
faster, call ahead 1o schedule Rush work.

Rush Results Requested by: Circle Fax or Phone and include the
number.

(8) Data Package Options: Call our Client Services Group

(717-656-2301) if you have questions about these choces.

SDG Complete? Indicate Yes if this is a complete sample delivery
group of No if you will be submitting additional samples to be

included in the same data package.

Note: We need 10 have one quality control (QC) sample for every 20
samples you send, if you are requesting site-specrfic QC. Please grve us
this sample in triplicate volume and identify it by wriing "QC" in the
Remarks column.

The internal chain of cusiody is @ hand-to-hand documentation
recording a sample’s movement throughout the company. We
routinely start a chain of custody for data-package samples unless we
are 101d otherwise. There is a $25 per sample charge for the
chain-of-custody documentation.

(9) Retinquished by/Received by: The forh must be signed each time

the sample changes hands. We can supply chain-of-custody seals for
the outside of your packages if you require them.

Thank you for using Lancaster Laboratories.
Please call our Client Services Group (717-656-2301} if you have any questions about completing this form.
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Calibration Procedures

Procedures for initial calibration and continuing calibration verification are in place
for all instruments within the laboratory. The calibrations generally involve
checking instrument response to standards for each target compound to be
analyzed. The source and accuracy of standards used for this purpose are
integral to obtaining the best quality data. Standards used at Lancaster
Laboratories are purchased from commercial supply houses either as neat
compounds or as solutions with certified concentrations. The accuracy and quality
of these purchased standards is verified through documentation provided by these
commercial sources. Most solutions and all neat materials require subsequent
dilution to an appropriate working range. All dilutions performed are documented
and the resulting solution is checked by obtaining the instrument response of the
new solution and comparing with the response to the solution currently in use.

Any discrepancies between the responses are investigated and resolved before
the new solution is used. Each standard is assigned a code which allows
traceability to the original components. The standard container is marked with the
code, name of solution, concentration, date prepared, expiration date, and the
initials of the preparer. Shelf life and storage conditions for standards are included
in the standard operating procedures and old standards are replaced before their
expiration date.

Each instrument is calibrated with a given frequency using one or more
concentrations of the standard solution. As analysis proceeds, the calibration is
checked for any unacceptable change in instrument response. If the calibration
check verifies the initial response, the analysis proceeds. If the calibration check
indicates that a significant change in instrument response has occurred, then a
new calibration is initiated. lf necessary, maintenance may be performed prior to
the recalibration.

Calibration records are usually kept in the form of raw data with the other
instrument printouts. In cases where no data system is used, calibration data is
manually recorded in notebooks. Any maintenance or repair is also recorded in a
notebook. The information recorded either in the notebooks or on the instrument
printout includes the date, instrument ID, employee name and/or identification
number, and concentration or code number of standard.
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The frequency of calibration and calibration verification, number of concentrations
used, and acceptance criteria for each of the instruments to be used are listed on
Table 8-1. In addition to checking the instrument response to target compounds,
the GC/MS units are checked to ensure that standard mass spectral abundance
criteria are met. Prior to each calibration, instruments being used for volatile
compound analysis are tuned using bromofiuorobenzene (BFB) and instruments
being used for semivolatile analysis are tuned using decafluorotriphenylphosphine
(DFTPP). The key ions and their abundance criteria are listed in Table 8-2.
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Table 8-1
Initial Calibration Continuing Calibration Verification
# Std # Std
Instrument Frequency | Conc Acceptance Criteria Frequency Conc Acceptance Criteria
GC/MS Volatiles After C-cal 5 Specified compounds Every 12 1 Specified compounds
fails must meet contract hours must meet contract
minimum RRF criteria minimum RRF criteria
and max %RSD of and max %D of <25%
<20.5%
GC/MS Semivolatiles After C-cal 5 Specified compounds Every 12 1 Specified compounds
fails must meet contract hours must meet contract
minimum RRF criteria minimum RREF criteria
and max %RSD of max %D of <25%
$20.5%
GC Pesticides After C-cal 3 %RSD for compounds Every 12 1 INDA&B/PEM
fails <20% (alpha-BHC and hours alternate every 12
delta-BHC <25%) hours with %D <25.
Degradation for DDT,
%RSD for surrogates endrin <20%,
<30% combined £30%
Flame AA Each new 5 Independent Every 10 1 Same as initial
run calibration verification samples
within +10%
Cold Vapor AA Each new 5 independent Every 10 1 Same as initial
run calibration verification samples
within £20%
ICP Each new 2 Independent Every 10 1 Same as initial
run calibration verification samples
Max. 60 within £10%
samples-
run
Graphite Fumace AA Every new 5 Independent Every 10 1 Same as initial
run calibration verification samples
within +10%
Autoanalyzer Daily 5 Correlation coefficient Every 10 1 +10% of original
{cyanide) >0.995 samples response
Balance Daily 4 +.5% N/A N/A N/A
Abbreviations

RRF - Relative response factor

%RSD - Percent relative standard deviation

%D - Percent ditference

RPD - Relative percent difference

C-cal - Continuing calibration

Flame AA - Flame atomic absorption spectrophotometer

ICP - inductively coupled plasma spectrophotometer

Graphite Furnace AA - Graphite furnace atomic absorption spectrophotometer
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For volatiles, up to two compounds may be outside criteria providing the RRF is 20.010 and %RSD <40%.
For semivolatiles, up to four compounds may be outside criteria providing the RRF is >0.010 and %RSD <40%.
For both volatile and semivolatile compounds with no established RRF criteria, the minimum RRF is >0.010.

For pesticides, up to two target compounds may have %RSD >20% but < 30%.
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Table 8-2

Mass

lon Abundance Criteria

BFB Key lon Abundance Criteria:

50 8% to 40% of mass 95

75 30% to 66% of mass 95

95 base peak, 100% relative abundance
96 5% to 9% of mass 95

173 less than 2% of mass 174

174 50% to 120% of mass 95

175 4% 10 9% of mass 174

176 93% to 101% of mass 174

177 5% to 9% of mass 176

DFTPP Key lons and lon Abundance Criteria:

51 30% to B0% of mass 198

68 less than 2% of mass 69

69 mass 69 relative abundance

70 less than 2% of mass 69

127 25% to 75% of mass 198

197 less than 1% of mass 198

198 Base peak, 100% relative abundance
199 5% to 9% of mass 198

275 10% to 30% of mass 198

365 greater than .75 of mass 198
441 Present but less than mass 443
442 40% to 110% of mass 198

15% to 24% of mass 442
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9. Analytical Procedures

The analytical procedures to be used for organics are those described in the
USEPA CLP Organics SOW OLMO03.2 or most recent version and are designed to
analyze water, sediment, and soil for the organic compounds on the Target
Compound List (TCL). The inorganics procedures are those indicated in the
USEPA CLP Inorganics SOW ILM04.0 for the preparation and analysis of water,
sediment, and soil samples for the elements on the Target Analyte List (TAL).
Copies of the analytical procedures are located in the laboratory and are available
for use by analysts. Copies of analytical methods are available upon request.

Volatiles - This method determines the concentration of TCL volatile (purgeable)
organics. The analysis is based on purging the volatiles onto a Tenax/silica gel
trap, desorbing the volatiles onto a gas chromatographic column which separates
them and identifying the separated components with a mass spectrometer.
(GC/MS Method.)

Semivolatiles - This method determines the concentration of semivolatile organic
compounds that are separated into an organic solvent and are amenable to gas
chromatography. The method involves solvent extraction of the sample to isolate
analytes and GC/MS analysis to determine semivolatile (BNA) compounds present
in the sample.

Pesticides - This method determines the concentration of TCL organochloride
pesticides and polychlorinated biphenyls. The procedure includes solvent
extraction of the sample, analysis of the extract on a gas chromatograph/electron
capture detector (GC/EC) using a megabore capillary column, and confirmation on
a GC/EC using a second megabore capillary column. If the compound
concentration is sufficient, confirmation may be done by GC/MS upon request.

Inductively Coupled Plasma (ICP) - This is a technique for the simultaneous

determination of elements in solution after acid digestion. The basis of the method
is the measurement of atomic emission by an optical spectroscopic technique.
Characteristic atomic line emission spectra are produced by excitation of the
sample in a radio frequency inductively coupled plasma. Because of the high
temperature of the plasma, it is especially useful for refractory metals.
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The Trace ICP is the same technique as the ICP listed above except for the
orientation of the plasma (horizontal instead of vertical) and upgraded optical and
sample introduction systems, resulting in instrument detection limits approximately
a magnitude lower than the traditional ICP.

Graphite Furnace Atomic Absorption (GFAA) - This is a method of analysis

designed to detect trace amaounts of the analyte through electrothermal
atomization. Samples are digested before analysis. The graphite furnace is an
AA spectrophotometer that heats the sample within a graphite tube using an
electrical current (i.e., flameless furnace) and measures the absorption of specific
metallic elements at discrete wavelengths.

Elame Atomic Absorption - This method is also suited to metals analysis. A

solution of the sample to be analyzed is sprayed into a flame which generates
sufficient heat to decompose the sample into its constituent atoms directly in the
optical path. The difference in light intensity is measured at specific wavelengths
using a spectrophotometer.

Cold Vapor Atomic Absorption - Organic mercury compounds are oxidized and the

mercury is reduced to the elemental state and aerated from solution in a closed
system. The mercury vapor passes through a cell positioned in the light path of an
AA spectrophotometer and absorbance (peak height) is measured.

Total Cyanide Analysis - Cyanide, as hydrocyanic acid, is released from cyanide
complexes by means of a reflux-distillation operation and absorbed in a scrubber

containing sodium hydroxide solution. The cyanide ion in the absorbing solution is
then determined colorimetrically.

Percent Moisture - A known sample weight is placed in a drying oven maintained
at 103° to 105°C for 12 to 24 hours. The sample is reweighed after drying and this
value is divided by the original weight. The result is used to calculate analytical
concentration on a dry-weight basis.
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Water (ug/L) Low Soil (ug/kg) |

Med
Quant. Quant. Soil®

Volatiles CAS Number | Limit | J-Value | Limt** | J-Value** | (ug/kg)** |
Chiorornethane 74-87-3 10 3 10 2 1200
Bromornethane 74-83-9 10 3 10 3 1200
Viny! Chloride 75-01-4 10 2 10 2 1200
Chloroethane 75-00-3 10 3 10 3 1200
Methylene Chloride 75-09-2 10 2 10 2 1200
Acetone 67-64-1 10 6 10 7 1200
Carbon Disulfide 75-15-0 10 3 10 3 1200
1,1-Dichloroethene 75-354 10 1 10 2 1200
1.1-Dichloroethane 75-34-3 10 2 10 1 1200
1.2-Dichloroethene (total) 540-59-0 10 2 10 2 1200
Chloroform 67-66-3 10 1 10 1 1200
1,2-Dichloroethane 107-06-02 10 2 10 2 1200
2-Butanone 78-93-3 10 3 10 7 1200
1,1,1-Trichloroethane 71-55-6 10 1 10 1 1200
Carbon Tetrachloride 56-23-5 10 1 10 1 1200
Bromodichloromethane 75-27-4 10 1 10 2 1200
1.2-Dichloropropane 78-87-5 10 1 10 3 1200
cis-1,3-Dichloropropene 10061-01-5 10 1 10 1 1200
Trichloroethene 79-01-6 10 1 10 1 1200
Dibromochloromethane 124-48-1 10 2 10 1 1200
1,1,2-Trichloroethane 79-00-5 10 2 10 2 1200
Banzene 71-43-2 10 1 10 1 1200
. trans-1.3-Dichloropropene 10061-02-6 10 1 10 1 1200
Bromotorm 75-25-2 10 1 10 1 1200
4-Methyl-2-pentanone 108-10-1 10 5 10 3 1200
2-Hexanone 591-78-6 10 7 10 3 1200
Tetrachloroethene 127-18-4 10 1 10 1 1200
Toluene 108-88-3 10 2 10 1 1200
1 1,2,2-Tetrachloroethane 79-34-5 10 2 10 1 1200
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Water (ug/L) Low Soil (ug/kg)
Med
Quant. Quant. Soil®
Volatiles CAS Number | Limit | J-Value | Limt* | J-Value** | (ug/kg)**

Chlorobenzene 108-90-7 10 1 10 1 1200
Ethyl Benzene 100-41-4 10 2 10 1 1200
Styrene 100-42-5 10 1 10 1 1200
Xylene (total) 1330-20-7 10 1 10 1 1200

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
for guidance and may not always be achievable.

**Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry weight bases as required by the contract,

will be higher.

*The J-value for the medium-level soil analysis can be determine by multiplying the low-level soil J-value
_ by a factor of 125 and then rounding according to CLP protocol.

J-values are evaluated annually and are subject to change.
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Water (pg/L) Low Soil (ng/kg)
Med
Quant. Quant. Soil®
Semivolatiles CAS Number | Limit | J-Value | Limt* | J-Value™ | (ng/kg)* |
Phenol 108-95-2 10 1 330 67 10000
bis(2-Chloroethyl)ether 111444 10 1 330 67 10000
2-Chlorophenol 95-57-8 10 1 330 67 10000
1,3-Dichlorobenzene 541-73-1 10 1 330 33 10000
1,4-Dichlorobenzene 106-46-7 10 1 330 33 10000
1,2-Dichlorobenzene 95-50-1 10 1 330 33 10000
2-Methylphenol 95-48-7 10 2 330 67 10000
2,2'-oxybis(1-Chloropropane) 108-60-1 10 1 330 33 10000
4-Methylphenol 106-44-5 10 2 330 67 10000
N-Nitroso-di-n-dipropylamine 621-64-7 10 1 330 33 10000
Hexachloroethane 67-72-1 10 1 330 33 10009
Nitrobenzene 98-95-3 10 1 330 33 10000
Isophorone 78-59-1 10 1 330 33 10000
2-Nitrophenol 88-75-5 10 1 330 33 10000
2,4-Dimethylphenol 105-67-9 10 2 330 33 10000
bis(2-Chloroethoxy)methane 111-91-1 10 1 330 33 10000
2,4-Dichlorophenol 120-83-2 10 1 330 33 10000
1,2,4-Trichlorobenzene 120-82-1 10 1 330 33 10000
Naphthalene 91-20-3 10 1 330 33 10000
4-Chloroaniline 106-47-8 10 1 330 33 10000
Hexachlorobutadiene 87-68-3 10 1 330 33 10000
4-Chloro-3-methy!phenol 59-50-7 10 1 330 33 10000
2-Methylnaphthalene 91-57-6 10 1 330 67 10000
Hexachlorocyclopentadiene 77-47-4 10 1 330 100 10000
2,4,6-Trichlorophenol 88-06-2 10 1 330 33 10000
2.,4,5-Trichloropheno! 95-95-4 25 1 830 33 25000
2-Chloronaphthalene 91-58-7 10 1 330 33 10000
2-Nitroaniline 88-74-4 25 1 830 33 25000
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Water (ug/L) Low Soil (ug/kg)
Med
Quant. Quant. Soil®
Semivolatiles CAS Number | Limit | J-Value | Limt™ | J-Value™ | (ug/kg)* |
Dimethylphthalate 131-11-3 10 1 330 33 10000
Acenaphthylene 208-96-8 10 1 330 33 10000
2,6-Dinitrotoluene 606-20-2 10 1 330 33 10000
3-Nitroaniline 99-09-2 25 1 830 67 25000
Acenaphthene 83-32-9 10 1 330 33 10000
2,4-Dinitrophenol 51.28-5 | 25 1 830 33 25000
4-Nitrophenol 100-02-7 25 1 830 67 25000
Dibenzofuran 132-64-9 10 1 330 33 10000
2 4-Dinitrotoluene 121-14-2 10 1 330 33 10000
Diethylphthalate 84-66-2 10 1 330 33 10000
4-Chlorophenyl-phenyl ether 7005-72-3 10 1 330 33 10000
Fluorene 86-73-7 10 1 330 33 10000
4-Nitroaniline 100-01-6 25 2 830 33 25000
4 6-Dinitro-2-methylphenol 534-52-1 25 1 830 33 25000
N-nitrosodiphenylamine 86-30-6 10 1 330 33 10000
4-Bromophenyl-phenylether 101-55-3 10 1 330 33 10000
Hexachlorobenzene 118-74-1 10 1 330 33 10000
Pentachlorophenol 87-86-5 25 2 830 100 25000
Phenanthrene 85-01-8 10 1 330 33 10000
Anthracene 120-12-7 10 1 330 33 10000
Carbazole 86-74-8 10 1 330 33 10000
Di-n-butylphthalate 84-74-2 10 1 330 100 10000
Fluoranthene 206-44-0 10 1 330 33 10000
Pyrene 129-00-0 10 1 330 33 10000
Butylbenzylphthalate 85-68-7 10 1 330 33 10000
3,3'-Dichlorobenzidine 91-94-1 10 4 330 33 10000
Benzo(a)anthracene 56-55-1 10 1 330 33 10000
Chrysene 281-01-9 10 1 330 100 10000
bis(2-Ethylhexy!)phthalate 117-81-7 10 1 330 33 10000

-

o
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Target Compound List (TCL) and
Contract Required Quantitation Limits (CRQL)*

Water (ug/L) Low Soil (ng/kg)
Med
Quant. Quant. Soil®
Semivolatiles CAS Number | Limit | J-Value | Limt™ | J-Value*™ | (ug/kg)**
Di-n-octyiphthalate 117-84-0 10 1 330 33 10000
Benzo(b)fluoranthene 205-99-2 10 1 330 33 10000
Benzo(k)fluoranthene 207-08-9 10 1 330 33 10000
Benzo(a)pyrene 50-32-8 10 1 330 33 10000
Indeno(1,2,3-cd)pyrene 193-39-5 10 1 330 33 10000
Dibenz(a,h)anthracene 53-70-3 10 1 330 33 10000
Benzo(g,h,i)perylene 191-24-2 10 1 330 67 10000

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided
fcr guidance and may not always be achievabie.

**Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry-weight bases as required by the contract,

will be higher.

*The J-value for the medium-level soil analysis can be determined by muitiplying the low-level soil J-value

by a factor of 30.3.

J-values are evaluated annually and subject to change.
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Target Compound List (TCL) and
Contract Required quantitation Limits (CRQL)*
Water {ug/L) Low Soil (ng/kg)
Quant. Quant.
Pesticides/PCBs CAS Number | Limit | J-Value | Limt* | J-Value**
alpha-BHC 319-84-6 0.05 0.0033 1.7 0.1
beta-BHC 319-85-7 0.05 0.0055 17 0.4
delta-BHC 319-86-8 0.05 0.013 1.7 0.1
gamma-BHC (Lindane) 58-89-9 0.05 0.0027 17 0.4
Heptachlor 76-44-8 | 0.05 0.002 1.7 0.1
Aldrin 309-00-2 0.05 0.002 1.7 0.1
Heptachlor epoxide 1024-57-3 0.05 0.0031 1.7 0.1
Endosulfan | 959-98-8 0.05 0.02 17 0.1
Dieldrin 60-57-1 0.10 0.015 3.3 0.1
4 4-DDE 72-55-9 0.10 0.013 3.3 0.1
Endrin 72-20-8 0.10 0.018 3.3 0.2
Endosulfan I 33213-65-9 0.10 0.0084 3.3 0.3
4,4'-DDD 72-54-8 0.10 0.029 3.3 04
Endosulfan suifate 1031-07-8 0.10 0.021 3.3 0.2
4,4-DDT ; 50-29-3 0.10 0.015 3.3 0.1
Methoxychlor : 72-43-5 | 0.50 0.12 17.0 1.
Endrin ketone | 53494-70-5 0.10 0.018 3.3 0.2
Endrin aldehyde 7421-36-3 0.10 0.018 3.3 0.2
alpha-Chlordane l 5103-71-9 0.05 0.0028 1.7 0.1
gamma-Chlordane 5103-74-2 0.05 0.0031 1.7 0.1
Toxaphene ‘ 8001-35-2 5.0 0.2 170.0 10.
Aroclor-1016 12674-11-2 1.0 0.14 33.0 3.
Aroclor-1221 11104-28-2 2.0 0.24 67.0 8.
Aroclor-1232 3 11141-16-5 1.0 0.2 33.0 5.
Aroclor-1242 J 53469-21-9 1.0 0.51 33.0 6.
Aroclor-1248 j 12672-29-6 1.0 0.16 33.0 3.
Aroclor-1254 l 11097-69-1 1.0 0.04 33.0 4.
Aroclor-1260 | 11096-82-5 1.0 0.15 33.0 2.

*Specific quantitation limits are highly matrix dependent. The quantitation limits listed herein are provided

for guidance and may not always be achievable.

**Quantitation limits and J-values listed for soil/sediment are based on wet weight. The quantitation limits
calculated by the laboratory for soil/sediment, calculated on dry-weight bases as required by the contract,

will be higher.

J-values are evaluated annually and are subject to change.

LTl
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inorganic Target Analyte List (TAL)

Contract Required
Detection Limit**

Analyte (@L)

Aluminum 200
Antimony 60
Arsenic 10*
Barium 200
Beryllium 5
Cadmium 5
Calcium 5000
Chromium 10
Cobalt 50
Copper 25
iron 100
Lead 3"
Magnesium 5000
Manganese 15
Mercury 0.2
Nickel 40
Potassium 5000
Selenium 5"
Silver 10
Sodium 5000
Thallium 10*
Vanadium 50
Zinc 20
Cyanide 10

*Graphite fumace or Trace ICP required.

**The CRDLs are the minimum levels of detection acceptable under the CLP SOW procedures.
detection limits for samples may be considerably higher depending on the sample matrix.

The

instrument Detection Limits (IDLs) are available upon request. 1DLs are instrument speciific and updated

quarterly.
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Data Reduction, Validation, and Reporting

Raw analytical data generated in the laboratories is collected on printouts from the
instruments and associated data system or manually in bound notebooks.
Analysts review data as it is generated to determine that the instruments are
performing within specifications. This review includes calibration checks,
surrogate recoveries, blank checks, retention time reproducibility, and other QC
checks described in Sections No. 8 and No. 11. If any problems are noted during
the analytical run, corrective action is taken and documented.

Each analytical run is reviewed by-a chemist for completeness and accuracy prior
to interpretation and data reduction. The following calculations are used to reduce
raw data to reportable results.

GC/MS calculation used by the data system to determine concentration in extract
for semivolatiles or in the sample itself for volatiles:

Q= (Ax) (Is)/(Als) (RRF) (Vi)
Where:
Ax = Peak area
Als = Internal standard peak arga
Is = Amount of intemal standard injected (ng)
RRF = Relative response factor

Vi = Volume of extract injected ( L) or volume sample purged (mL)
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The extract concentration is further reduced by considering the initial sample
weight or volume and the final extract volume:

Concentration = (Q) (D) (F) (1000)/(1)

Where:
Q = Concentration determined by the data system (mg/L)
D = Dilution factor if needed

F = Final extract volume (mL)
| = Initial sample weight (grams) or volume (mL)

Results are reported in png/L for water samples and ng/kg for solid samples. Soil
samples are reported on an as received and on a dry-weight basis. The results
are reported on Form | shown in Appendix A.

The results for the pesticides/PCBs analysis are calculated using the following
equation:
Concentration = (Ax) (Is) (Vt) (DF)/(As) (Vi) (Vs)
Where:
Ax = Peak height for the parameter being measured
Is = Amount of standard injected (ng)
Vt = Volume of total extract (ul)
DF = Dilution factor, if needed
As = Peak height for the external standard
Vi = Volume of extract injected (uL)

Vs = Volume (mL) or weight (gm) of sample extracted

-----
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Results are reported as pg/L for water samples and mg/kg for solid samples. Soil
samples are reported on a dry-weight basis. Results are reported on Form |
shown in Appendix A.

The results for inorganic analyses are calculated using the following equation:

Concentration = (A) (D) (E) (1000) / (F)
Where:

A = The concentration determined by AA, ICP, or FTIR using calibration data
programmed into the instrument (mg/L)

D = Dilution factor if needed
E = Final extract volume (mL)

F

Initial sample volume (mL) or weight (gm)

Results are usually reported in pg/L for water samples and in mg/kg for solid
samples. Soil samples are reported on a dry-weight basis. The results are
reported on Form | shown in Appendix A.

The principle criteria used to validate data will be the acceptance criteria described
in Sections No. 8 and 11 and protocols specified in laboratory SOPs. Following
review, interpretation, and data reduction by the analyst, data is transferred to the
laboratory sample management system either by direct data upload from the
analytical data system or manually. This system stores client information, sample
results, and QC results. A security system is in place to control access of
laboratory personnel and to provide an audit trail for information changes. The
data is again reviewed by the group leader or another analyst whose function is to
provide an independent review and verified on the sample management system.
The person performing the verification step reviews all data including quality
control information prior to verifying the data. Any errors identified and corrected
during the review process are documented and addressed with appropriate
personnel to ensure generation of quality data. If data package deliverables have
been requested, the laboratory will complete the appropriate forms (see Appendix
A) summarizing the quality control information, and transfer copies of all raw data
(instrument printouts, spectra, chromatograms, laboratory notebooks, etc.) to the
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Data Packages Group. This group will combine the information from the various
analytical groups and the analytical reports from the laboratory sample
management system into one package in the client requested format. This
package is reviewed by the Quality Assurance Department for conformance with
SOPs and to ensure that all QC goals have been met. Any analytical problems
are discussed in the case narrative, which is also included with the data package
deliverables.

The validation of the data by the Quality Assurance Department includes spot
checking raw data versus the final report, checking that all pertinent raw data is
included and does refer to the samples analyzed, review of all QC results for
conformance with the method, and review of the case narrative for description of
any unusual occurrences during analysis. This validation is performed using
techniques similar to those used by the Sample Management Office for the
USEPA's Contract Laboratory Program. The validation performed by the
laboratory does not address usability of the data, which usually requires some
knowledge of the site. The laboratory will make every attempt to meet the
requirements of this QAPP, thus reducing the need to assess usability of the data.

The laboratory sample management system is programmed to accept and track
the results of quality control samples including blanks, surrogates, recoveries,
duplicates, controls, and reference materials. The computer is programmed with
the acceptance criteria for each type of QC sample and will display an out-of-spec
message if the data is not within specifications. All data outside of specifications
appears on a report to the Quality Assurance Department on the next working day.
These are reviewed by the Quality Assurance Department for severity of the
problems and trends in the data. The reports are then sent to the analytical
groups for the purpose of documenting the corrective action taken. The sample
management system also produces control charts and has searching capabilities
to aid in data review. The flow of data from the time the samples enter the
laboratory until the data is reported are summarized in Table 10-1.

Any data recorded manually will be collected in bound notebooks. All entries will
be in ink, with no erasures or white-out being permitted. Any changes in data will
be made using a single line to avoid obliteration of the original entry and will be
dated and signed. Any data resulting from instrument printouts will be dated and
will contain the signature and/or identification cof the analyst responsible for its
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generation. After copies of the data are incorporated into the data package

deliverables, the originals will be stored in locked archives at the laboratory for a
period of 7 years.

Project files will be created per client/project and will contain chain-of-custody
records, analysis requirements, and laboratory acknowledgments which document
samples received, laboratory sample number assignment, and analysis requested.
Raw data is filed per batch number assignment and laboratory sample number
which correlates to the sample receipt documents. When the project is complete,
all documentation is archived in a limited access area and retained for 5 years.
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Table 10-1

Sample and Data Routing at Lancaster Laboratories

Action Personnel Involved

Sample received at Lancaster Labs Sample Administration

Sample is entered onto sample management system (lab | Sample Administration
ID number assigned, analyses scheduled, chain of
custody started, storage location assigned)

Sample stored in assigned location (refrigerator, freezer, Sample Suppont

etc.)
Acknowledgment sent to client Sample Administration
Removed from storage for analysis; necessary aliquot Technical Personnel

taken and sample retumned to storage

Analysis is performed according to selected analytical Technical Personnel
method; raw data recorded, reviewed, and transferred to
computer by chemist or technician®

Computer performs calculations as programmed Data Processing
according to methods

Chemist or supervisor verifies raw data Technical Personnel

Data package deliverables are assembled Data Package Group

Data packages are reviewed prior to mailing Quality Assurance Dept. Laboratory
Management

*Analyses requiring the chemist's interpretation may involve manual data reduction prior to entry onto the
computer.
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11. Internal Quality Control Checks

The particular types and frequencies of quality control checks analyzed with each
sample are defined in USEPA CLP SOW OLM03.2 for organics and in CLP SOW
ILMO04.0 for inorganics or most recent revision, along with the limits of acceptance
or rejection. The quality control checks routinely performed during sample
analysis include surrogates, matrix spikes, duplicates, blanks, and internal
standards. In addition to these checks, inorganic analyses employ serial dilutions,
interference check samples, and laboratory control samples.

Surrogates (used for organic analysis only) - Each sample, matrix spike, matrix
spike duplicate, and blank are spiked with surrogate compounds prior to purging
and extraction in order to monitor preparation and analysis. Surrogates are used
to evaluate analytical efficiency by measuring recovery.

Matrix Spikes - A matrix (soil or water) is spiked with known quantities of specific
compounds and subjected to the entire analytical procedure in order to indicate
the appropriateness of the method for the matrix by measuring recovery.

Duplicates (matrix spike duplicate - organics; duplicate - inorganics) - A second
aliquot of a matrix/sample is analyzed at the same time as the original sample in
order to determine the precision of the method. Recovery of the original compared
to the duplicate is expressed as relative percent differences (RPD).

Blanks (method, storage, instrument) - Blanks are an analytical control consisting
of a volume of deionized, distilled laboratory water for water samples and all
storage and instrument blanks, or a purified solid matrix for soil/sediment samples.
(Metals use a digested reagent blank with soils.) They are treated with the same
reagents, internal standards, and surrogate standards and carried through the
entire analytical procedure. The blank is used to define the level of laboratory
background contamination.
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Internal Standards (used for GC/MS analysis) - Internal standards are compounds

added to every standard, blank matrix, spike, matrix spike duplicate, and sample
at a known concentration, prior to analysis. Comparison of the peak areas of the
internal standards are used for internal standard quantitation as well as to
determine when changes in the instrument response will adversely affect
quantification of target compounds.

Serial Dilutions (used for inorganic ICP analysis) - If the analyte concentration is
sufficiently high (=50x IDL) an analysis of a five-fold dilution must agree within
10% of the original determination. If the dilution analysis is not within 10%, a
chemical or physical interference effect should be suspected.

Interference Check Sample (used for inorganic ICP analysis) - To verify

interelement and background correction factors a solution containing both
interfering and analyte elements of known concentration is analyzed at the
beginning and end of each analysis run and per 20 samples.

Laboratory Control Samples (used for inorganic analysis) - Aqueous and solid

control samples of known composition are analyzed using the same sample
preparation, reagents, and analytical methods employed for the sample. LCS
recovery must fall within established control limits.

The results of quality control samples are entered into the computer along with
sample results. The computer is programmed to compare the individual values
with the acceptance limits. If the results are not within the acceptance criteria,
appropriate corrective action is taken where necessary. Management is kept
informed by daily reports of QC outliers generated by the computerized system.
Monthly reports on results of all QC analyses showing mean and standard
deviation will indicate trends or method bias. Control charts are plotted via
computer and may be accessed at any time by all analysts.

The tables that follow show the types and frequency of QC performed, along with
the acceptance limits and corrective action.
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v Table 11-1
T Quality Control
GCI/MS Volatiles
Acceptance Limits(%)
-~ Type WATERS SOILS Frequency Corrective Action
{ Surrogates: Each sample, MS, Reanalyze sample if outside
MSD, and blank limits; if reanalysis confirms
Toluene-d8 88-110 84 - 138 original, document on report
Bromofiuorobenzene 86 - 115 59 -113 and/or case narrative
1,2-Dichloroethane-d4 76 - 114 70-121
Matrix Spikes: Each group (<20) of | Advisory Only
T samples per
1,1-Dichloroethene 61- 145 59 - 172 | matrix/level Evaluated by analyst in
Trichloroethene 71-120 62 - 137 relationship to other QC
T Benzene 76 - 127 66 - 142 results
Toluene 76 - 125 59 -139
Chlorobenzene 75-130 60-133
Matrix Spike Duplicates Each group (<20) of | Advisory Only
(RPD): samples per
matrix/level Evaluated by analyst in
1.1-Dichloroethens 14 22 relationship to other QC
T Trichloroethene 14 24 results
Benzene 11 21
Toluene 13 21
Chlorobenzene 13 21
| Blanks: <(2.5x) CRQL for Once for each Reanalyze blank and

1
f

methylene chloride

<(5x) CRQL for acetone
and 2-butanone

<CRQL for all other
compounds

12-hour time period

associated samples if blank
outside limits

Internal Standards:

Bromochloromethane
1.4-Difluorobenzene
o Chlorobenzene-d5

-50% to +100% of internal
standard area of 12-hour
STD

RT Change <30 sec.

Each sample, MS,
MSD, and blank

Reanalyze samples; if
reanalysis confirms original,
document on report or case
narrative

Somne of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists

L

othar than matrix, the samples will be reanalyzed.
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Table 11-2

Quality Control
GC/MS Semivolatiles

Acceptance Limits (%) -
Type WATERS SOILS Frequency Corrective Action “
Surrogate: Each sample, MS, Repeat analysis if more than
MSD, and blank one surrogate out per fraction .
Nitrobenzene-d5 35-114 23-120 {(acid/base) or any recovery
2-Fluorobiphenyl! 43 -116 30-115 <10%: if reanalysis confirms
Terphenyl-d14 33-141 18 -137 originals, document on report
Phenol-d5 10 - 110 24 -113 and/or case narrative '"
2-Fluorophenol 21-110 25-121
2,4,6-Tribromophenol 10-123 19 - 122
2-Chiorophenol-d4 33-110 20-130 | (Advisory) i
1,2-dichlorobenzene-d4 16-110 20 - 130 | (Advisory)
Matrix Spikes: Each group (<20) of | Advisory Only
samples per .
Phenol 12-110 26-90 matrix/level Evaluated by analyst in
2-Chlorophenol 27 -123 25-102 relationship to other QC
1,4-Dichiorobenzene 36 - 97 28 -104 results .
N-Nitroso-di-n-propylamine 41 -116 41-126
1,2,4-Trichlorobenzene 39-98 38 - 107
4-Chloro-3-methylphenol 23-97 26 - 103
Acenaphthene 46 - 118 31-137
4-Nitrophenol 10- 80 11-114
2,4-Dinitrotoluene | 24 - 96 28 - 89
Pentachlorophenol 9-103 17 - 109 -
Pyrene 26 - 127 35 - 142
Matrix Spike Duplicates (RPD): Each group (<20) of | Advisory Only
samples per
Phenol | 42 35 matrix/level Evaluated by analyst in
2-Chlorophenol i 40 50 relationship to other QC
1,4-Dichlorobenzene - 28 27 results
N-Nitroso-di-n-propylamine 0 38 38 ¥
1,2,4-Trichlorobenzene 28 23 "
4-Chloro-3-methylphenol 42 33
Acenaphthene 31 19 -
4-Nitrophenol 50 50 “
2,4-Dinitrotoluene 38 47
Pentachiorophenol 50 47
Pyrene 31 36 [l
Blanks: <(5%) CRQL. for the Once per case or Reextract and reanalyze blank |

phthalate esters in the TCL

<CRAQL for all other TCL
compounds

group (<20) of
samples, each
matrix, level,

instrument

and associated samples

|
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: Table 11-2
T Quality Control

GC/MS Semivolatiles

Acceptance Limits (%)

. Type WATERS SOILS Frequency Corrective Action

I internal Standards:

1,4-Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12

-50% to +100% of internal
standard area of 12-hour
STD

RT change <30 sec.

Each sample, MS,
MSD, and blank

Reanalyze samples; if
reanalysis confirms original,
document on report and/or
case narrative

other than matrix, the sample will be reanalyzed.

Some of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists
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Table 11-3 i
Quality Control i
Pesticides/PCBs “
Acceptance Limits (%)
Type WATERS SOILS Frequency Corrective Action i
Surrogates: Added to each Advisory Only for Samples ||
sample, MS/MSD,
Tetrachloro-m-xylene 30-150 30 -150 | and blank during the | For Blank, reinject; if still out
Decachlorobiphenyl 30-150 30 -150 | extraction phase reextract and reanalyze blank
and associated samples 1
Matrix Spikes: Each extraction Advisory Only
group (<20) of N
gamma-BHC (Lindane) 56 - 123 46 - 127 | samples per Evaluated by analyst in
Heptachlor 40 - 131 356-130 | matrix/level relationship to other QC
Aldrin 40-120 34-132 results g
Dieldrin 52-126 31-134 l
Endrin 56 - 121 42 - 139
4,4-DDT 38 - 127 23-134
Matrix Spike Duplicates (RPD): Each group (<20) of | Advisory Only
samples per
gamma-BHC (Lindane) 15 50 matrix/level Evaluated by analyst in .
Heptachior 20 31 relationship to other QC ’
Aldrin 22 43 results
Dieldrin 18 38
Endrin 21 45 '
4,4-DDT 27 50 "
Blanks: <CRQL for any TCL Once per case or Inject a hexane or solvent ;
compounds extraction group blank first to be sure the -
(<20) of samples, analytical system is clean then “
<(.5x) the CRQL for each matrix, level, reinject the blank itself. If the
instrument blanks instrument reinjected blank is acceptable,
any samples extracted with "
this blank should be reinjected
if they, too, contain the analyte
which was contaminating the
blank. If the reinjected blank “
is unacceptable, any affected
samples must be reprepped. ..

Some of the CLP recovery limits are advisory limits only. If in the opinion of the analyst, a problem exists
other than matrix, the sample will be reanalyzed.
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! Table 114

Quality Control

Inorganics

Type

Acceptance Limits (%)
WATERS SOILS

Frequency

Corrective Action

—d el

Matrix Spikes:

—

75% to 125% except where
sample conc. exceeds
spike conc. by >4x

Each group of
samples of similar
matrix/level (<20)
each method

Analyze post-digestion spike
sample

" Duplicates (RPD):

 —

1+20% RPD for sample
values >5x CRDL

Each group of
samples of similar
matrix/level (<20)
each method

Flag the data

Blanks:

T Initial Calibration (ICB)
Continuing Calibration (CCB)

Preparation Blank

<CRQL

<CRDL

>CRDL then lowest conc. in
sample must be 10x blk.
conc. or <CRDL

Each wavelength
immediately after
calibration
verification at 10%
frequency or every 2
hours (beginning
and end of run min.)

Each SDG or batch
(<20 samples)

Correct problem, recalibrate,
and rerun

Redigest and reanalyze blank
and associated samples if
sample result <10x= blank
resutt

— el —)

Serial Dilutions:

Within £10% of the original
determination

Each group of (< 20)
of similar

Flag the data

Solution AB - £20% of the
true value for the analytes

Verification at
beginning and end
of the run and per 20
samples

matrix/level
interference Check Sample: Solution A - + (2x) CRDL of | Each wavelength Recalibrate the instrument
the true value for analytes after initial
with CRDLs of <10 pg/L Calibration

— —3 —& —B

Laboratory Control Sample:

Aqueous 80% to 120%
(except Ag and Sb)

Solids see Table 11-15

Each SDG or batch
(<20 samples), each
method

Redigest and reanalyze LCS
and associated samples

" Post Digestion Sipike:

e

85% to 115%

When matrix spikes
are outside 75% to
125% range (not
performed on GFAA
analyses)

Flag the data

TAnalytica Spike:

85% to 1156%

Every GFAA
determination

See Figure 11-1
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Table 11-5

ENVIRONMENTAL
. J RESOURCE ASSOCIATES
ARVADA. COLORADO 1-800-372-0122

Certification

PriorityPollutnT™/CLP Inorganic Soils Quality Control Standards

Catalog NQ PPS-46 - Lot NO 229
Parameter Certified Performance
Value Acceptance Limits™
TRACE METALS PriorityPollutnT™ mg/Kg mg/Kg
{Catalog No £40)
aluminum 4590 2280 - 7590
antimony 9.8 837 - 119
arsenic 754 374 - 112
barfum 108 743 - 139
besyflilum 51.0 11.7 - 0.3
boron 94.1 269 - 161
cadmium 45.4 11.9 - 79.0
calclum 1290 875 - 1750
chromium 71.0 38.0 - 100
cobalt 4968 298 - 705
copper 112 639 - 162
iron 9160 5560 - 13000
lead 535 28.1 - 759
magnestum 1160 691 - 1670
manganese 154 107 - 208
mefcury 1.50 0.389 - 235
molybdenum 47.4 292 - 702
nickel 354 215 - 575
potasshum 1420 880 - 1870
selenium 723 378 - 108
shver - 116 53.2 - 170
sodium 198 111 - 287
strontfum 109 453 - 173
thalllum 40.0 200 - 600
tin 102 359 - 168
trankum 230 60.0 - 400
vanadium €59 320 - 889
Zinc 134 722 - 199
CYANIDE PriorityPallutnT™ mg/Xg mg/Xg
(Catalog No 541)
total cyanide 33 123 - 5§59

The Trace Melals Certifled Values are equal lo the mean recoveres for each parameter as determined in an
Interlaboratory round robin study. The standard wes digested using Method 3050, SW-845 and the digest analyzed

by ICP and elomic absorption spectroscopy.

The Cyanide Certified Value is equal to the mean recovery as determined in an interlaboratory round robin study.
The standard was distilled and analyzed following the procedure outlined In Method 5010, SW-846.

The Performance Acceptance Limits (PALs™) are listed as guidelines for acceptable analytical results given the
imftations of the USEPA methodoiogies commonly used to determine these parameters and closely approximate the 95%
confidence interval. Tha PALs™ are based on data generated by your peer laboratories in ERA's InterlaB™ program
using the same samples you are analyzing and dsta from USEPA methods, WP, WS and CLP nterlaboratory studies.

If your result falls outside of the PAL3™, ERA recommends that you Investigate potential sources of emror In your
preparation and/or analytical procedures. For further technical assistance, call ERA at 1-800-372-0122.

For users of intemal standards, ERA has determined that scandium is present in this solf at 1.66 mg/Kg and that
yttium Is present at 8.43 mg/Kg.
*Each lot of standards wlll have different certifled values and the

advisory range will be adjusted accordingly.

v

T -
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Figure 11-1

FIGURE 1. FURNACE ATOMIC ABSORPTION ANRLYSIS SCHEME
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12. Performance and System Audits

System audits are conducted on each department at Lancaster Laboratories by
members of the Quality Assurance Department. The audits include checks on
methodology, reagent preparation, equipment calibration and maintenance, quality
control results, and training of personnel. The results of the audits and corrective
action, where necessary, are communicated to laboratory personnel and
rmanagement by means of a written report. Audits by outside organizations
including clients, regulatory personnel, and the USEPA are permitted by
arrangement with the Quality Assurance Department.

The Quality Assurance Department reviews summaries of the quality control data
entered onto the computerized sample management system by analysts. Control
charts and statistics are reviewed for trends which may indicate problems with the
analytical data. In this way, small problems are identified before they have any
significant impact on laboratory results.

Performance audits consist of both intralaboratory and interlaboratory check
samples. QC samples from commercial suppliers are analyzed quarterly to
assess laboratory accuracy including a double blind program. The Laboratory also
participates in a number of interlaboratory performance evaluation studies which
involve analysis of samples with concentrations of analytes that are known to the
sponsoring organization, but unknown to the laboratory. Inorganics,
pesticide/herbicides, trihalomethanes, volatile organic compounds, semivolatile
organic compounds, and traditional wet chemistry analyses are analyzed by
Lancaster Labs for studies conducted by the USEPA and the New York
Department of Health. Lancaster Labs has participated in the USEPA Contract
Laboratory Program which provides laboratory analysis in support of the
Superfund program. Part of maintaining this contract includes analysis of quarterly
blind samples. Representative results from some of these studies are attached to
this section.
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LANCASTER LABORATORIES
Account ¥ 7176562301 1D # LANC
LANCASTER PA  GCL
epog ts 1-FNOY
Perfo.mance Evaluatlion lepor! Page: 1
USEPA Water Supply Study WsN17 Date: NASEPUYSL
Participaat ID: PAOOOOY 1ype: OTHER fequesting Cffice: U1

Sample Reported True Acceptance Perfarmance
Mumsber Value Value® Linits Fvaluation

D A RS D D AP T D M P S A G D D S Y D G G G5 G SR P L W D G G G D R P W D L D P G DA G TR P R P D D W R W W e e e

TRACE RETALS IN MICROGRAMS PER LITER:

001~ARSENIC

001 049.,0 49.3 41.9- 56.3 Accert.
002~BARIUN

002 0771, 7713 657~ 809 Accerpt,
003~-CaDNIUN

001 Cl0.2 10.2 Bsl6- 12,2 'CC?F'..
004~-CHRONIUA

001 071.5 -’209 62- 8308 ICCG(".
00S~LEAD

001 013.2 13.8 3.66- 17.9 Acceft.
006~MERCURY

001 €7.70 €.16 S«71- 1C.6 Accett,
007~SELENIUN

Q01 €51.,.3 57.9 U6o3- 6S5.5 Acceayt,
091~COPPER

cCl 054.0 S5.7 90.1- 61.3 Accert.
1480-ANTINONY

002 021.“ 18.0 12.6" 23.“ Accert.
141-BERYLLIOUN

001 €l.27 4,26 J.62- 4.9 Not Asccept,
142-NICKEL

001 055.9 55.0 846.8-~ 63.3 Acceft.
143-THALLIUN

002 C2.40 2.38 1.67- 3.€6 Accefta
226~BORON

oe2 €953, 829 87€- 1634 Accegt.
236-HMANGANESE

co1 ou7.8 48.1 43- S51.4 Accegt.
23)7-NOLYBDENUN

002 053.1 54,0 42.6- €5.4 Accert.
239-Z1INC

001 0588. 600 836~ 652 Acceapt,

NITEATE/NITRITE/FLUCRIDE IN MILLIGRANS PPR LITER:
Q09=NITEATE AS N

001 08,45 8.130 7.47- 9,13 hccept.
092-%ITEITE AS N

001 0.493 0.502 0.U427~0,.577 rccept,
261-0RTHOPHOSFHATE AS P

ceC1 Cl.11 1.10 0.957~ 1,21 Accert.

INSECTICIDES IN MICROGRAMS PER LITER:
011-ENDEIN
0C1 0.301 0.231 0.162- 0,1 Mot Accept,
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Report: pPrOQCS
Performance Evaluation Report Paqe: 2
USEPA Water Supply Study ¥w3017 Nate: QFSFPIF
Participaant ID: PAOOOOY Type: OTHER Requesting Office: 01
Sasple Repor ted Ttue Acceptance Perfacnance
Number Yalue Value® Lianits Fvalvation
012-LINDANE
001 C.35) 0.381 0.21-C.°5%2 Acceft.
013-METHOXYCHLOR
001 01S5.5 18.5 10,2- 26.8 Accegt.,
014-TOXAPHENE
002 07.0“ 8-81 '3.05' 12." Accepl.
093-ALACHLIOK
005 05.36 4,07 2.68- 7.N6 Accert.
094~-ATRAZINE
005 07.30 6,80 J. 74~ 9,06 dccert,
095-HEPTACHLOR
oou C.367 C.563 €.31-0.81¢% Accayt,
096-HEPTACHLOER EPOXIDE
004 c.ucCé6 0.403 0.,222-0.584 Accept,
097-CHLCRDANE (TOTAL)
003 02. 39 4.0y 2.U4=- 6,14 Not Accept,
113-SINAZINE
GCS €6.30 €.56 1.04- 9.77 Acceqt.
172-HEXACHLOROBENZENE
Qou 0.618 0.806 0.323- 1.14 Accegt,
241~-METOLACHLOR
006 021.7 19.4 7.67’ 29.5 ACCP[(.
242-RETRIBUZIN
006 CIu-g 14,1 D. Lo - 22.4 ACCG[‘-
24 )-PRONETON
006 023.90 13.8 6.0= 28,3 .\CCQFt.
256=ALDEIN
004 0.433 0.567 0.186-0,725 Accept,
257-8BUTACHLOR
006 €22.3 2045 S.23- 31.3 Accept.
2586-DIELDRIN
o0y 0.554 0.530 0.358-0.708 ACCG[t.
259-PROPACHLOK
004 01.16 1.2¢C Ca5h6~ 1.06 Accegt.,
CABBANATES IN MICHOGRANS PZR LITEH:
09&8-ALDICARD
a1 C36.4 34,3 204,3- un,u Acceort,
09%-ALDICARB SULFONE
co1 034.1 32.° 28,7- U0, Accert,
100-ALCICARB SULFOXICE -
001 027.6 25.9 20,3~ 13 Accept,
101-CAREOFURAN
901 ou2.4 4g,9 26,9- 70,9 \ccent,

114-CXAPYL (VYLATE)
001 ouu.0 4é6.4 36.3- Su.0 hccerpt,
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‘ fieparts TEANS
vortofmancu ¥valuat{oun kaport Pagas 1
USEPA Water Supply Study wWE0D1) Date: Q6°KPIAh
Participant IC: PAQOQOY Type. OTHEH Fequesting Cffices: U1
Sample Reported True Acceptance Perfcrmance
Nuaber Value Valuo% Limits Evaluation
205-NETHORYL
001 060.0 60.7 49,4~ 60,4 Accept.,
HERBICIDES IN MICROGRAMS PER LITER:
015-2,4-0
001 013.0 14,9 TouS- 22,0 Accert.
016-2,4,5-TP (SILVEX)
001 09.5] 11.9 5.9- 17.7 \ccept.,
102-PENTACHLOKCPHENOL
001 05.07 6.59 Je 3= 9,89 Accert,.
115-DALAPON
002 047.1 S6.1 D.l. - 94,8 Accegpt,
116-DINOSEB
002 G14.2 1R.6 C.652- 29.¢€ Accegt,
117-PICLORAN
002 017.9 23.3 L.L, - 34,86 Accegt.
247-DICANBA
002 031.5 3B.4 2,78= S8.7 Accerpt.

POLYCHLORINATED BIPHENYLS IN MICHRCCRANS FER LITER:
118-DECACHLOROBIPHENYL
001 €.305 0.527 Dele = 1.C% Accegpt,

PAB'S IN PICRCGRANMS FER IITER:
122-BENZO(A)PYRENE
Col Co75‘l 00937 Oollq- 1.71 PCCP((.

ADIPATE/PHTHALATES IN NICROGRAMS PFR LITFR:
134-D1 (2-ETHYLHEXYL)ADIFATE

(HVB 02647 3u.3 11.4- 2.3 Accerpt,
136=-D1 (2-ETHYLHEXYL)PHTHAL,
001 016.6 21.3 6.58~ 34,5 Accert,
MISCELLANEOUS SOC®S IN MICROGRAMS PER LITER:
137-DIQUAT
co1 €3.43 8.41 2.05- 22,14 tccegt.
13)8-ENDOTHALL
001 €98.6 179 12- 112 Accert.,
139~-GLYEHOSATE
001 0729. 780 63C~- 903 Accept.
TRIHALOMETHANES IN BICROGRAFRS FER LITER:
017-CHLOROFORNM
001 024.1 22.3 17.8- 26.A Accart,
018-BRONOFORM

001 018.9 10.6 1“.9‘ 22-] ACCFF‘Q
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Performance Evaluation Feport
USEFA Water Supply Study w:=017

ffeports: PrH6S

Paqe: . n

Nate: QRSFPIA
offtce: N1

Perfotrmance

Particlpant [D: PAOOOOY Type: OTHER Requesting
Saaple Repor ted True Acceptance
Number Yalue Yalue® Limits

L L L T ¥ P L T T R Y P Y T

019~BROMODICHLOROMETHANE

Fvaluation

001 ¢12.2 12.7 1C.2- 15,2 Accert.
020-CHLCRODIBRCHCMETHANE

001 015.3 14,2 11.4- 17 ACCGP[-
021~-TOTAL THRIHALONETHANE

001 07005 b7.0 5".2- AY.4 accept,

VOILIATILE ORGANIC COPPCUNCS IN MICRCGHRANS PFR LITFFE:

032~-VINYIL CHLORIDE

001 015.5 1“.“ 8.“8" 200-’ ACC“P"..
0341 ,1-DICHLORQETHYLENE

001 018.3 16.5 13.2- 19.8 Accert.
035-1,2-DICHLCROETHAME

001 015.9 13-2 1006“ 15.08 Not ’CCQ?Q-
036-1,1,1-TRICHLOROETHANE N

o1 €11.9 10.3 A,20- 12,4 Accert.
037-CARBON TETRACHLORIDE

001 014.5 12.7 10.2- 15.2 Accert.,
038=-TRICHLOROETHYLENE ’ :

001 08.20 8.170 Se22- 12.2 Accerpt.
039-BENZENE

001 013.90 12.5 10- 18 hccerpt.
QUO-TETRACHLORGETHYLENE '

002 010.1 9,60 $.76- 13.4 Accept,
041-1,4~DYCHLOROBENZENE

001 €6, 65 7.31 4,39~ 1C.2 Accerpt,
042~-T 1,2 DICHLOROETHYLENE

002 C15.0 14,0 11.8~ 17,8 Accert.
043-C 1,2 DICHLOROETHYLENE

002 011.4 9.72 5.83- 13.6€ Accert.,
Q44~-1,2 DICHLOROPEOPANE

002 015.4 14,2 1l.4- 17 hccept,
04S=1,2DIBRCHCICHLOROPROF ANE

004 0.274 0.286 0,172~ 0,4 Pccept,
O46-ETHYLENE DIBRONIDE (ELB)

0cCy C.151 c.138 0.0828~0.193 Accept,
O4T=-TOLUENE

002 €S5.74 €.70 J.H2- 7,98 Accept,
D4B-RTHYLBENZENE

002 09.40 9.19 S¢%1- 12.9 Accept,
DUI=-CHLOROBENZENE

002 08.42 8.31 4,99~ 11.6 Accept,
53=-5TYRENE

002 07560 7.“0 u.“u- 10.“ ACCQP(-

054-1,2 DICHLOKRQBENZENE
002 014.3 14 .5 11.6~ 17.4 Accerpt,
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Saaple Feported True Acceptance Ferfarnance
Nuaber Value Valua¥* Limits Evalnation
055-DICHLOROMETHANE .
001 09.48 B.4i S.N5- 11.8 Accegt.,
056-1,1- DICHLOHOETHANE
0C3 €14 .8 131.6 11.2- 16.4 Accart,
061-1,1,2~TRICHLOROETHANE
001 011.8 10.7 8.56- 12,40 .‘CC‘F‘.
063-1,1,1,2TETRACHLOROETHANE
003 t17.0 15.3 12.0- 10 Accert,
064-1,2,3~TRICHLOROPROPANE
003 €8.32 8.29 te83- 11 Accerpt.
076-1,2,4-TRICHLCHOBERNZENE
002 014 .7 14.3 11.,4- 17,2 Accert,
077-1,2,3~TRICHLORGBENZENE
003 €15.7 16.7 10.6- 21.2 Accept.
081-HEXACHLOROBUTADIENE
003 011.1 9.50 4,19- 14.4 Accefpt.
090-TOTAL XYLENES
002 015.3 12.9 10,3~ 1%.°% Accept.
152-C 1,3 DICHLOROPROPENE
003 010.9 12.3 8,22- 14,3 Accept,
153-T 1,3 DICHLCROPRCPENE
003 016.4 17.5 11- 20.5 Accept.,

ORGAINIC DISINFECTION BY-PRODUCTS IN MICRCGRAMS PER LITFR:
157-DIBRONOACETIC ACID

001 0.918 8,50 De.le - 13.8 AcceFto
158-pICHLOROACETIC ACID

001 02.82 22.1 6.03- 10.13 Not Mccept.
160-NCNCBROMOACETIC ACID

001 02. 74 14.4 1e26- 21.H4 Accegt.
161-MONOCHLOROACETIC ACID

¢o01 c1.80 12.8 J.u3- 21 Not Accept.
162-TRICHLORDACETIC ACID

001 C3.77 32.3 Sell7= u7.9 Not ’CCQPto
250-BROMOCHLOKOACETIC ACID

001 02. 36 19. 8 3.19- 30.8 Not Iccept.

INOGGANIC DISINFECTION BY-PRODUCTS IN MICROGRAPYS FER LITER:
193-BROMATE

602 05.686 4,56 Lele - 29 Accerpt.
198-CHLORATE

001 €92.1 82.1 62.1- 100 Accert.
195-CHLCRITE

001 0165. 140 86.6= 213 Accept.
260~BRONIDE

002 0157. 140 113- 169 Accept.
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Report: TFENNS
Performance Evaluation FReport Pane: ¢
USEPA Vater Supply Study vin1? Date: Césyran
Participant ID: PADOOOY Type: OTHER Requesting Offlce: BT
Sanple Reported True Acceptance Ferforwance
Nuaber Value Value® Limits Evaluation

BRISCELLANECUS ANALYTES:
022-RESIDUAL FPREF CHLORINE(MILLIGKANS PEH LITER)

001 02.64 2.20 2.03- 131,07 AcCP[t.
023-TURBIDITY (NTU'S)

001 Ccl.u0 1.54 1.26~- 1,98 ACCEFta
024-TOTAL FILTEHARLE RESIDUP (MILLIGRANS PER LITER)

001 C254, 264 100~  #4 Accegt,
025-CALCIUN HARDNESS (NG. CACUI/L)

001 0147. 14y 137- 158 Accert.
026~PH~-UNITS .

001 08.94 9.13 8.068~- 9,31 Accept.
027-ALKALINITY (NG. CACOI/L)

001 0208.6 27.4 28.7- 1.5 Accegt,
029-SCDIUN(MILLIGRANS PER LITER)

001 012.9 12.6 11.4- 12,7 ACC""-.
145-SULFATE(MILLIGRANS PER LITER)

001 C263. 2840 293-  31F€ Accegt.,
146=-TOTAL CYANIDE (RILLIGRANS PER LITER)

ocC1 0.337 0.380 0.285-0.475 rccegt.
263-10C

001 03.46 2.80 2.49- 3.24 Not &Accept,

9900000960 END OF DATA FOR PAGOO09 099000000«
NOTE: FOR LINITS AND TRUE VALUES, ASSUME THRRE SIGNIPICANT DIGITS.
UHOOGBSUSE END OF REPORT FOH PA00QO9 B0000GGu0d

% Based on gravismetric calculations, or a reference value when necessary.
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LANCASTER LABORATORIES
Account ¢ 7176562301
LANCASTERPA  GCL

v

Ferfocmance Fvalugtfon Feporl
USEFA Water Pollutlon Study WPNIS

fage: 1

Dates: 10APROE

Partlcipant ID: PACCC(CQ 1ype: DTHER laquesting O0fflce: OT
Sasfple Reported True Acceptance varning rerformance
Nuster Value values Liaftes Limits Fvaluatiaon
TRACF HMYTALS IN MICROGUHAMS/YI LTV

00Y-ALUNIANUPF .

1 30 M 21~ 382 2716~ A7 Pcceot,.

2 ne 15C7T 1270~ 1709 133n- 16U0 beropt,
UU02-ARSEMNIC

01 142 19 167~ 231 17%- 221 fccopt,

7 £rg "1 hal-  61¢€ c1€- £E CCCOFRT R,
O03-BERYLLTUN

r) 170 | ac 108 - 204 171N~ Ch iccert,

€2 £2¢ Sy nae- 597 nGgs- “na Acrcept,
00U-CADNIUE .

1 SC 4 “2.4 hh, %= 60.7 nh,5- SF,7 Accept

02 inn aey e~ sy 150~ qu recept.
C05-CchAAlLT

01 27,2 2901 P49~ 32.6 20,1- 1.4 scaert.,

€2 €C3 (IS ft- cne Sth-  RI0 Acooept,
00b~-CHRORIU?

01 1¢.8 17.0 1= 20.5 12.9- 19,8 ‘cceplt.

c2 8c( nac 7¢7- 9a¢ TGu-  aceE rccert,
007-COPPEHR

1 3.2 Re.7 7%.5- 96,6 Te,2- 0.3 A‘ccert.

c2 358 170 Jlu-~- 409 Jun- 199 rccept.
008-JEON

01 u1.n 10. 4 10,8~ 03l.46 ?1.°- 39,6 cY, far Frre.

02 sl uon uny- 519 he<1-  trg ‘ccept,
00S9-HWERCUFY

01 J.36 j. 10 2.0 14.07 2,29~ 1.A1 Rccept.

€2 12.8 11.6 A.E5- 14.7 9.,M1- 12.6 Accept,
010-FANGAKESE !

01 jes 401 109~ na| 18- 11? iccapt.,

2 e£s AR1 f32~ GEE ASC-  asy Accept,
011-NICKEL .

c1 uey Uge nHh33-  S¢C hee- < bccert,

C2 6C1 611 S87- 699 STn- 6RO Acnapt,
012-LEAD

Cl 202 207 250- 114 269~ 125 reropt,

2 s 194 16~ uny, 67~ NS Aecept,
013-SELENILYP

01 upn7 522 hnx- 615 i2qa- &AN Accept .

2 aae arp 7o~ 115G Acu- 11C€°r Accerpt,
Qlt-VANADIU?

Gl 02 S R 1HC=~ 230 a7~ 22a tccept,

2 760¢€ 11 724~ gge 245~ PR Accept,
015-2IKC i

1 11.6 71.9 62.71- 0u.,9 f€.5- N2.2 *ccept,

02 1720 1800 161C- 2039 1607~ J0e( ‘ccent,
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fann: 7
16APRDE

ferformance Fvaluaticn Report

USEPA Water Pollution Study wpnin Date:

Pacticigant ID: PACCCCY Type:s OTHEF fequesting CFFlce: (T
Sample Reported True Acceptance Hatnling recfarmance
Nuster Value Values Lielts Tiafts Fvaluatice

016-ANTINCNY

03 us 310 20~ nsC 2F€- 1710 Accagpt.,

ou 551 S0 3RO~ 692 n3n- 651 Acrept,
017-SILVEFR

03 176 180 153- 207 160- 2CC Accepnt.,

(o] 37 a0 29p- 151 jtn- 0 tccept.
G1B8-THALLIUY .

03 89,90 #3,.3 6. U0- 99,1 §7.7- 94 F Accept.

ch IcE 1A% Ny-  ugzs 117- wr fecert,
O74-NOLYDDEANUY

03 1z6 130 10¢~- 151 112-  1uF decert,

o4 3c9 310 267- 358 270~ JuE Accent.
07S-STRCNTIUN

¢3 3.5 J.E¢ 2.T€6~- 1,49 2.91- 4,21 reoerpt,

ou 9u.0 6.0 79,8~ 110 P, 9- 106 rrcent,
C76-TXTANIUL

03 110 1158 96,.0h- 130 17- 176 hccept.,

ca 272 270 23-  n2 239- 263 Accept.,

MINERALS IN MILLIGRAMS/LITSH (FXCFPT AS NOTED)

019-PH-UNITS

G3 u.2n h.3cC Weza=- Q. h,2- 0,38¢ L o o X LI

ou 5.57 5.50 S.06- 5.62 S, A-  S.FA Accept,
020-SFEC. CCND, (UEHCS/CN AT 25 C)

01 90 7. 916 nyt- 983 NG~ 9€n 'ccert,

02 Snl., 586 53- 621 Su?- 616 Acrept,
021-1DS AT 180 C

01 5n9g, 553 12¢- 162 ge- 1en \crept.

(] 1u, 311 226- 3668 ur- 27 \ccept.
022-TCT AL HIRDNESS (RS CACOI) !

01 g, g 162- 35¢ 109- 3¢} dccerpt,

c2 §7.2 101 9n,€e- 110 33,2~ 1n¢ bccept,
023-CALCIUN

01 1C¢ 100 7.6~ 1370 9€.7- 11¢ fccept.,

02 6.61] 6.19 N.01- 1,50 5.79- 7,29 Accept,
O024-NAGHESTUN

01 1¢.€ 17.C 1€.2- 19.3 1£.7- 10.7 Mccept.

02 20 .2 20.6 18- 23.6 10,7- 22.9 fccepnt,
€25-scoluer

01 14.n .2 13.1- 16.2 13.5- 1%5.A1 Accept,

02 52.5 sn,? ne,3- 52,9 &F .6~ 87.1 Accept,
C26-POTASS IUN

C1 1. 21.¢ Inis- 2307 19.0- 23.1 ftecerpt,

c? ¢, 2 If. 3 13.23- U41.7 RUISE R [ gy ‘ccent,
027-TOTAL ALRALIHITY(AS CACQY)

1 1.¢ 7C.C 17.0- 2¢.1 19,2- 201 decept.

c2 66,9 T12.0 At 0= 78,6 £G.5~- T€.9 Scrept,
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ferforeance Evaluaticon Neport

CTUER

Water Pollutlon Study wpals

hater

fage:
1FAFNA4

Requesting nfficn: )

R D D e h N s M T D A e e M S R ML L e s P ey e N e e e b T e W A M e G S M W M S e o W e @ W W e e

USEPA
Farticipant ID: PAOOCOY
Saaple Reported True
Nusbet Value Yaluew
028~CHLORIDE
(1 23¢€. 241
02 6e.1 72.7
C29-FIUORICLE
(1 3.17 EC
02 1.39 1.35
030-SULrA1E
01 16.7 10.9
€2 €1.3 ne6.h

NUTRYENTS IN MILLIGFAMMS/LITER
031~-ANMONIA-NITROGEN

Cc1 19.4 19.¢C

02 1.62 1.10
C32-NITRATE-NITROGEN

(1 8.2¢% 6.

02 300 0.390
033-ORTHOEHCSPNATE

1 054 .D56C

02 2.t¢ 2.80
034-KIELDAHL-NITRCGEN

c3 «632 N.5un

Cu 9.30 7.8C
035-TOTAL PHOSPHOFUS

3 590 C.cTH

cu €.1¢ 6.00

DEMANDS IN HILLIGRAMNS/LITER
¢36-caon

01 211. 216

€2 8s.u 101
037-T10C

1 91.2 91,1}

02 3G. 2 no. 1
CiB-5-DAY BOD

€1 1€2. 141

02 50,7 62.5
102-CARBONRCEOUS PCT

1 1€7. 117

c2 65,1 S1.4

ECH'S 18 MICRCCGRAPS/LITFE
0l 2-PCRA-AROCLOR 1212

€1 z. 70 2.7¢6
QUY-pCB-AROCLOR 1240
2 0H,.3n h,2¢

0.20-0.495

€.0333-0.076

2.03- 3.19 2.52- 1.1
N.115- 1.12  0,235-n,9¢K
€.73- 9.64 £.2- 9.17
2.87-6.705 0.u50-0.€77
Eo](- 7-2 :.“l" 6.96
1ro- 259 . 1aal  asg
1.7 12C 77.1- 114
M.s- 1(0 VLR T
ML E- 1T 1.6- 1S,
GO 1= 210 N3, - 166
"0,5- 95.5 17.7- 81
T, - 199 S%.h~ 17n
ACEIN S P - T
C.2¢0- 0,3 1.17- 2,04
1.77- h.au 2.1~ 8.

-Type:
lccagtance _Varning
limits Timits
224~ 2¢5 728~ 2%u
£S.1- 79.8 £7- 17.9
J-CG- 3¢F 3-‘”" 3.7‘
1.16- 1.9 1.2t~ 1.4n8
1.0~ 22.1 1.0~ 211
12- 97 7¢.1- 93.§
18- 22.3 F.9- 21.°5
1.15- 2.089 1.26- 1.97
6.76- 9.66 7.11- 9.3u

C.305-0.169

0.“3’“"0."71

Pprformance
Fvaluation

kccegpt,
Accent.

Ck, for ¥
Acaopt,

bccept,
\ccept,

rccept,
bceapt,

PcceEept.
Aceopt,

becent,
tcecept,

‘crnept,
¥, fecr ¢

fccent,
NCC“.F'.

\egreant,
Accerpt,

rocegp .,
rccent,

\‘crept,
Acrent,

Agropt,
Aeeont .

‘cepct,

Accegpt,

rre

rr.
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rerfocwance ¥valuatlon Report “age: N

USEPA Nater Pollutlcn Study WFG2I® Tata: YErERGE
Fartticipant ID: PAGCCO9 Tygn: OTHEF Faquesting C(fice: UT
Sasple nepér(ed True fcceptance Warning Ferlernarce

Nuster Value valuew Linmits Limits Fvalnation

e D P B s P W e e R YR M ev G G TR P R T o S Y T D S W A TR W T A e W e S5 S e YD D G e e e e =S = AR AP TR Gm MR GP Ge TR Gh e W W R W W W = TR AP wn e

ECB'S IN CIL IN PILLIGRAFS/KIICCHAY
099-PCB IN OIL- 1Q016/124h2

1 Ji.1 42.3 f.86~- <0.9 13,6~ £2.2 tecept,
101-PCB IN CIL- 1260 _

Q2 11,9 12.7 .17~ 0.4 S.37- 1P, ‘ccept,

PESTICICES IN MICROGHRM®S/LITEE®F

OU4T7-ALDRIN

C1 .01 J. 11 CeN27- S.23 1.12- Mt €N Pccert.

a2 g.18a0 3,243 71.065-0,122 C.,ha7T7-0, 200 \ccent.
O4E-CIELLFIN . .

Cl u,2g u,o1 ?2.67- 6,22 1,00 S F Accept,

2 1.€) 1.62 2.,0%%~ 2,19 1.03 2,02 ‘crent.,
c49-ppD

01 6.10 S5.67 1.14~- 9,13 .92~ A.55 \ccapt.

(2 1.87 1.60 1.21- 2.6h 1.6~ Z,.H€ bccept,
CS0~-DDE

01 3.60 1.7 2.000- 5.1 2.1- 0,713 ‘ccept .

€2 1.:¢ 1.02 N.77- 1.85 r.ré- 1.71 rcceEnt,
051-DDT

1 €.€1 S.U6 .79~ 9.:8 fl.up- n,cq bccagpt.,

02 1.6 1.76 0.,865- 2.3) 1,06~ 2.14 fccegpt.
0S2-HEPTACH1OR

C1 2.0 2.0°% C.€84~ 4,14 1.32- 2. 1M recapt,

02 J.2312 0,278 N, CHI9-0, 371 CIXR-C,]1P Accept,
053-CHLORD2ME

3 12.2 12.1 u.69- 17,2 £.27- 19,6 tccept.

Cch 1.1 1. 24 D.695- 1,61 0,015 167 becrgt,
C78-NEPTACHIOR EPQYITE . !

01 1.6C 2.2¢0 1.17- 2.53 1.%=- 2,238 sccent.

2 C.23C G.zan C.1%23- €37 Ffo10=-r 207 sccert,

WYOLATILE HALOCARPAONS IV HICROGRAMS/LITER
0S4-1,2 DICHLOROETHAME

(1 £€<.9 S€¢.3 31~ 7S.4 ht,1- 7u0.t tccert,

a2 13.4 12.2 f.h- 11.5 a9.A1- 1€.1 Accept.,
055-CHLOROFOMM

C1 1C. 6 H 0r,h=- 03.2 €2.1- 1R.7 Aceopt,

02 13.4 14, 2 11- 1%.4 11.,9- 17.0 "Ceopt.,
€S6-1,1,1 TPICHLOFDETHANF

0l Hl.1 AY, 7 Hni- n%,.7 nG. - 20,1 icrept,

c?e 17.1 16.: 1C. - 2202 11.9- 2C.1 pbccEpt,
0ST-TRICHLORNETHNFENF

€1 MLt 120D ny - 9) €Y.f6- M}, renopy,

2 1¢.) 1€.1 1F,1- 20.6€ 11.7- 197.U tceeort,
0SB-CANBONTETRACHLOKID®

1 7€ 29.¢C 1(.%- e 7C- ur,u tcrept,

02 10 96 - 11,7 6= 107 \ceent,
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CS9-TETRACHIOROETHENE

(1 718.69 713.6 ne S~ 96,12 S2.7- ¢, fceept,

02 10.9 10.4 A.Ch~ 10,5 T.1- 12.0 Accept,
C60-BROFOLICHLCROPETHANE

cl €C.2 55.6 37- 713.1 1.6- 6R.A Rccept,

c2 1u.3 1.6 1.2~ 13.4 11.7- 173 \crort,
061-DIURCHMCCHLCROMETHANE

01 51.0 ne.5 Ji.1- 63,1 17- 81,6 \carpt,

2 1.7 10.¢€ 9,54~ 18.9 1t.7- 11,7 Accont,
062-BROECFCFH

c1 B0, 6 60.0 90, - 95,3 “h- P9, Acrent,

2 13.3 12.6 q,h2- 17.3 G.%3- 16,2 -Acregt,
063-HETHYLENE CHLORIDE

1 £:.9 6.1 M. 3- 641 €~ £6.¢ tcrect,

Cc2 1C.A 16.) .63~ 10.7 T.65- 11,7 ‘erept,
06U-CHLCRCEENZENE

61 16.8 601 6.5« 9 “1.0- P17 et ,

2 17.4 17.7 Y1,7- 20,2 13.7- 22.¢€ \crert,

VCLATILIE ARCHRATICS JIN MICENGRAPE/ITITER

VU65-DENZENE

Q1 €¢.C  ©S.n0 NeL1- 66,6 (TR o ‘ecent,

02 9.2 n.¢ fLEr- 1223 T.rA- 11.¢ veenrt,
066-FTUYLEBENZENE

C1 7.4 6.0 ar.71- 13,2 ni- ne Pccert,

2 1n.h 10,1 T,10- 11,5 7.9%- 17,4 prrcopt,
067-1CLUBNMNE

01 .6 hn, 7 . S- 57,6 M, 3- 54,7 teeapt,

) T.uE 1.4C €.29- 9,97 ‘. AN~ G.3E Accagd,
Q9U-1,2-DICHLORCREN?ENE

01 9,3 52,0 e, 7- 66.5 - 61,2 scoopt,

€2 11.C 11.7 T.62- 1h.6 7,93- 1%.° rccent,
095-1,4~DICHLOROBENKNZFAE

01 0.0 WR. 3 1.3~ 62.2 17~ SR .8 tccept,

2 1.1 13.0 9.37- 17.6 1C.u- 1€,¢€ tcregt.
096-1,3-DICHLORODENZEMNL

1 17.1 n2.7 m.n- 5301 3€.7- &C€.1 bccert,

c2 11.1 12.6 R.P- 16.L a.77- 15.4 ‘ccopt,

MISCELL}KEOUS PABAMUTHRS

071-TCTAL CYANICE(IM FC/1)

0l N22 .0371 NL,120-2,0 p.0YT709-0,008) ‘ceopt,

2 JMCE r.n1C C.287-0,%2 (A A pccept.
U72-ACN-FILTERABLE assSIpns(Iin 4c/1)

21 6.6 gr0 fF1.9- 9¢€.1 €6.1- 91.6 A, fer Frr,

C2 e Q 6,0 h:.7- 6.1 Wi.9- <7.6 ‘ccerpt,
073-CIL aND GREASE (T PG/L) -

1 t1.f Wh,n fLR- B 136 9 v, fer fere.

0t et ', LIS B 13.8- 2%, ¢ teecanpt,
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097-10TAL PHEHCLICS (IK MG/L) :
(1 1.6¢ 2.1 .02~ 1,96 1. 78~ 1,11 tcrect.,

€2 .A11 1.19 v, 019- 1.87 C.6722- 1.7 tceent,
098-TCTAL RESICUAL CELCHFINE(IN MG/1)

01 3. 30 2.0 TN~ 1.6 D.AA- D N6 \roopt,

(2 «32(¢ C.h1¢ $.295-C.(2n 230~ <E1 ‘v, far frr.

ROOVVUNLIX END QF DATA FOR FACCCCO <245k
NOTE: FOR LTHITS AND TRUF VALUES, ASSUME THERES STGNTIFTCANT DIGTTSR,
$0905080049% FND OF FESCFY FCH FANQQNG fdhagnglin
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» Basted on gravimetrlc calculations, cr a raference value uwhep necossary.
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ORGANIC PREAWARD EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

LABORATORY:: Lancaster Laboratories (PA) [LANCA2]

SCORE: 100.0
MATRIX: WATER
DATE: 11/30/94

PREDICTION INTERVALS

WARNING ACTION LABORATORY DATA
COMPQOUND LOWER UPPER LOWER UPPER CONC __QUAL
TCL VOLATLLE
VINYL CHLORIDE 43 92 35 120 74
CHLOROFORM 59 17 56 79 n
CARBON TETRACHLORIDE 76 100 72 110 100
BROMODICHLOROMETHANE 63 79 61 81 80 £
TRICHLOROETHENE 120 170 120 170 160
DIBROMOCHLOROMETHANE 83 100 80 100 96
BENZENE m 96 75 98 84
BROMOFORM 87 110 83 120 96
TOLUENE 61 T 58 79 68
XYLENES (TOTAL) 96 130 90 140 100
TCL SEMIVOLATILE
PHENOL 35 54 32 64 49
4-METHYLPHENOL 24 40 21 49 28
ISOPHORONE 24 35 23 36 30
2.4-DIMETHYLPHENOL 12 37 0 50 9 s
1.2.4-TRICHLOROBENZENE 25 39 23 47 37
NAPHTHALENE 20 28 19 32 26
HEXACHLOROCYCLOPENTADIENE 10 64 0 73 18
2.4,6-TRICHLOROPHENOL 43 62 40 65 55
4+-BROMOPHENYL PHENYL ETHER 33 44 51 45 40
HEXACHLOROBENZENE 27 36 26 37 33
FLUORANTHENE 34 45 33 47 46 S
PYRENE 40 59 37 62 4
DI-N-OCTYL PHTHALATE 37 65 33 69 63
BENZO(A)PYRENE 15 43 11 58 24
DIBENZ(A H)ANTHRACENE 34 58 30 62 44
TCL PESTICIDES
BETA-BHC 627 0.41 0.25 0.43 0.36
HEPTACHLOR EPOXIDE 0.39 0.6 0.36 0.62 0.52
DIELDRIN 0.42 0.65 0.38 0.68 0.54
4.4'-DDE 0.36 0.61 0.32 0.64 0.51
ENDRIN KETONE 06 1.1 0.53 L1 0.87
GAMMA-CHLORDANE 0.35 0.53 0.33 0.56 0.46
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ORGANIC PREAWARD EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

LABORATORY: Lancaster Laboratorics (PA) [LANCAZ2]

COMPOUND

PREDICTION INTERVALS

WARNING
LOWER __ UPPER

ACTION
LOWER UPPER

SCORE: 10u.0
MATRIX: WATER
DATE: 11730794

LABORATORY DATA
CONC._QUAL

NON-TCL VOLATILE
BENJENE.N-PROPYL-

HEXANE

PROFANE, 1.2-DIBROMO-3-CHLORO-
NON-TCL SEMIVOLATILE
BENZYL ALCOHOL
DIBENZOTHIOPHENE

PARATHION

TCL VOLATILE (Contaminants)
METHYLENE CHLORIDE

TCL SEMIVOLATILE (Contaminants)
DIETHYLPHTHALATE

TIC SEMIVOLATILE (Contaminants)

UNKNOWN CHLORINATED COMPOUND

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: 0

# OF TCL CONTAMINANTS. ¢

# OF NON-TCL COMPOUNDS NOT-IDENTIFIED: 0

63
62

42
15
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ORGANIC PREAWARD EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

LABORATORY: Lancaster Laboratories (PA) [LANCA2} : SCORE: 935
MATRIX: SOL
DATE: 11730194
PREDICTION INTERVALS
WARNING ACTION LABORATORY DATA
COMPQUND LOWER ___UPPER LOWER ___ UPPER CONC, _QUAL
TCL VOLATILE
CHLOROETHANE 57 140 a4 160 120
1,2-DICHLOROETHANE 58 81 55 84 66
1,2-DICHLOROPROPANE 56 80 53 84 7
TRICHLOROETHENE gt 120 76 120 120
DIBROMOCHLOROMETHANE 92 150 84 150 110
BENZENE 74 110 69 110 94
TETRACHLOROETHENE 76 100 gp) 110 88
TOLUENE 53 7 50 76 55
CHLOROBENZENE 100 140 97 140 130
XYLENES (TOTAL) 94 130 88 140 %
TCL SEMIVOLATILE
2-METHYLPHENOL 900 2000 740 2600 200 X
NITROBENZENE 970 2100 810 2600 1900
2-METHYLNAPHTHALENE 1200 2300 1100 2900 1800
2-CHLORONAPHTHALENE 1300 2500 1100 3200 2400
ACENAPHTHYLENE 1600 2700 1400 3200 2300
DIBENZOFURAN 1600 2800 1400 3500 2400
FLUORENE 1500 2500 1400 3000 | 1800
PENTACHLOROPHENOL 3000 7600 2300 10000 5900
PHENANTHRENE 1700 3100 1500 3800 2500
ANTHRACENE 1700 2800 1500 3400 2100
CARBAZOLE §400 2800 1200 3000 2200
CHRYSENE 1600 2700 1400 2800 2000
BENZO(B)FLUORANTHENE 1300 2300 1200 2400 2000
INDENO(1,2,3-CD)PYRENE 1200 2200 1100 2700 1600
BENZO(G.H.)PERYLENE 1200 2900 920 3800 1900
TCL PESTICIDES
GAMMA-BHC (LINDANE) 8.7 23 6.6 25 18
HEPTACHLOR 12 26 9.6 28 21
ALDRIN 6.7 17 5.3 18 12
ENDRIN 27 59 2 63 46
ENDOSULFAN II 19 49 15 Lx] 33
4,4-DDT 20 51 15 56 38

METHOXYCHLOR 120 280 96 300 250
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ORGANIC PREAWARD EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

LABORATORY : Lancaster Laboratonies (PA) [LANCA2) SCORE: 93.5
MATRIX. SOLL
DATE: 11/30/94
PREDICTION INTERVALS
WARNING ACTION LABORATORY DAT~

COMPOUND LOWER UPPER LOWER UPPER CONC, OQUAL
NON-TCL VOLATILE

BENZENE N-PROPYL- 50
HEXANE 72
PROPANE, .2-DIBROMO-3-CHLORO- NR
NON-TCL SEMIVOLATILE

BIPHENYL 5300
DIPHENYL HYDRAZINE 2000
PARATHION 1600

TCl. VOLATILE (Contaminants)

METHYLENE CHLORIDE 3
ACETONE 52
2-BUTANONE 10
TCIL. SEMIVOLATILE (Contaminants)

ACENAPHTHENE 100
BIS(2-ETHYLHEXYL)PHTHALATE 310
TCL. PESTICIDES (Contaminants)
DELTA-BHC 0.33
ENDOSULFAN | 0.26
4.4'-DDE 0.33
ENDRIN KETONE 2.3
ENDRIN ALDEHYDE 1.4
TIC VOLATILE (Contaminants)

ETHANE,1,1.2-TRICHLORO-1,2,
TIC SEMIVOLATILE (Contaminants)
9.10-ANTHRACENEDIONE

UNKENOWN
UNENOWN

11

T8
82
75
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ORGANIC PREAWARD EVALUATION SAMPLE
INDIVIDUAL LABORATORY SUMMARY REPORT

LABORATORY: Lancaster Laboratones (PA) [LANCA2) SCORE: 93.3
MATRIX: SOLL
DATE: 11/30/94
PREDICTION INTERVALS 1
WARNING ACTION LABORATORY DATA
COMPOUND LOWER  UPPER __ LOWER __ UPPER CONC.__ QUAL )

# OF TCL COMPOUNDS NOT-IDENTIFIED: 0
# OF TCL COMPOUNDS MIS-QUANTIFIED: |
# OF TCL CONTAMINANTS: 0

# OF NON-TCL COMPOUNDS NOT-IDENTTFIED: 0
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Preventive Maintenan

In order to ensure timely production of data, Lancaster Laboratories schedules
routine preventive maintenance of instruments based on manufacturer's
recommendations. Maintenance of the laboratory instruments is the responsibility
of the technical group using the equipment in conjunction with our in-house
Equipment Maintenance Group. A schedule of routinely performed instrument
rmaintenance tasks is attached as Table 13-1. All preventive maintenance, as well
as maintenance performed as corrective action, is recorded in instrument logs.

Critical spare parts are kept in supply at the laboratory by the Equipment
Maintenance Group. Most items not kept in stock at the laboratory are available
through overnight delivery from the manufacturer. In addition, Lancaster Labs
maintains multiple numbers of most of the critical instruments used in our
laboratory operations. A recent equipment inventory may be found in the
Qualification Manual. Because we are a large laboratory with redundant capacity,
the problems of instrument downtime are minimized.
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Table 13-1
Preventive Maintenance Schedule
Instrument Preventive Maintenance Frequency
GC/MS Column maintenance AN*
Change septum Weekly or AN*
Check tans Monthly
Check cool flow Monthly
Clean source Bimonthly or AN
Change oil in vacuum pump Semiannually
Change oil in turbo pump Semiannually
GC Septum change Each run
Column maintenance AN
Clean detector AN
Vacuum filters Semiannually
Leak check ECDs Semiannually
Flame AA Rinse bumer head, chamber and trap AN: Min. Weekly
Clean nebulizer Weekly
Inspect tubing and O-rings Monthly
Replace lamp AN
GFAA Rinse workhead assembly Weekly
Clean windows Weekly
Replace probe tubing AN
Check rinse bottle & drain Daily
ICP Clean torch AN
Clean nebulizer & spray chamber AN
Replace pump winding Check Daily
Lubricate autosampler Check Daily
Check mirror Check Daily
Check tubing to torch Daily
Check fan filters, clean if needed Weekly
Check cool flow, clean if needed Weekly
Check water filter, replace if needed Quarterly
Cold Vapor AA Change drying tube Daily
Replace pump tubing AN: Min. weekly
Lubricate pump head Weekly
Lubricate autosampler Weekly
Inspect optical cell and windows Monthly
Clean AN
Autoanalyzer Clean sample probe AN
Clean proportioning pump Weekly
Inspect pump tubing, replace if worn AN
Clean wash receptacles Monthly
Inspect condition of distillation head Monthly

*AN means as needed. Any of these items may be performed more frequently if response during

operation indicates this is necessary.

-

.....
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14. Specific Routine Procedures Used to Assess Data Precision. Accuracy, and
Completeness

Precision - Precision refers to the reproducibility of a method when it is repeated
on a second aliquot of the same sample. The degree of agreement is expressed
as the relative percent difference (RPD). The RPD will be calculated according to
the following equation:

APD = —22 =5

—2= 1 %100
D,+D,)/2

Where:

D = First sample value

D, = Second sample value (Duplicate)

Duplicates will be run on at least 5% of the samples. Acceptance criteria shall be
within the value range specified by EPA in the CLP SOW. (See Section No. 11.)
All quality control sample results are entered into the computer and compared with
acceptance limits. In addition, there is a monthly review of values on the computer
QC system. Data obtained from quality control samples is entered onto our
computer system which charts the data and calculates a mean and standard
deviation on a monthly basis. The Quality Assurance Department then reviews
this data for trends which may indicate analytical problems. The control charts are
graphical methods for monitoring precision and bias over time.

Accuracy - Accuracy refers to the agreement between the amount of a compound
measured by the test method and the amount actually present. Accuracy is
usually expressed as a percent recovery (R). Recoveries will be calculated
according to the following equations:
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Surrogate Re cov ery = Q x 100
Qa
Where:

Qd = Quantity determined by analysis

Qa = Quantity added to sample

Matrix Spike Re cov ery = ﬁF;_;_SIz x 100
Where:
SSR = Spiked sample results
SR = Sample results
SA = Spike added
LCS Found
Laboratory Control Sample Re cov ery = —————— x 100
1y ontror samp Ve =TCS True

Surrogate standards are added to each sample analyzed for organics. Spikes and
laboratory control samples will be run on at least 5% of the samples (each batch or
SDG, <20 samples). Acceptance criteria for the accuracy recoveries shall be
within the range specified by EPA in the CLP SOW. (See Section No. 11.) The
Laboratory computer is programmed to compare the individual values with the
acceptance limits and inform the analyst if the results meet specification. If the
results are not within the acceptance criteria, corrective action suitable to the
situation will be taken. This may include, but is not limited to, checking
caiculations and instrument performance, reanalysis of the associated samples,
examining other QC analyzed with the same batch of samples, and qualifying
results with documentation of any QC problems in the case narrative.

Commercial quality control materials are run at least quarterly to ensure accuracy
of the analytical procedure. Repetitive analysis of a reference material will also
yield precision data. Accuracy information determined from reference materials is
valuable because variables specific to sample matrix are eliminated.
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The QC program is capable of charting data for surrogates, spikes, control
materials, and reference materials. The Quality Assurance Department reviews
these charts for any indication of possible problems (i.e., shift in the mean and
standard deviation).

Completeness - Completeness is the percentage of valid data acquired from a
measurement system compared to the amount of valid measurements that were
planned to be collected. The objective is analysis of all samples submitted intact,
and to ensure that sufficient sample weight/volume is available should the initial
analysis not meet acceptance criteria. The laboratory's sample management
system will assign a unique identification number to the sample which tracks and
controls movement of samples from the time of receipt until disposal. All data
generated will be recorded referencing the corresponding sample identification
number. The completeness of an analysis can be documented by including in the
data deliverables sufficient information to allow the data user to assess the quality
of the results. This information will include, but is not limited to, summaries of QC
data and sample results, chromatograms, spectra, and instrument tune and
calibration data. Additional information will be stored in the laboratory's archives,
both hard copy and magnetic tape.

Completeness = Number of valid measurements %100

Total measurements needed
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15. Corrective Action

Whenever any of the data generated falls outside of the established acceptance
criteria outlined for instrument tune and calibration (Section 8) and internal QC
Section 11), the cause of this irregularity must be investigated, corrected, and
documented. The documentation will be used to prevent a recurrence of the
problem and to inform management of the situation.

If the results are not within acceptance criteria, the appropriate corrective action
will be initiated. This may include, but is not limited to, checking calculation and
instrument performance, reanalysis of the associated samples, examining other
QC analyzed with the same batch of samples, and qualifying results with a
comment stating the observed deviation.

A standard operating procedure is in place which outlines the procedures to be
followed when quality control data for an analysis falls outside of previously
established acceptance limits. All QC data must be entered onto the
computerized QC system promptly after its generation and daily "out-of-spec" data
is reported via this system. Any data outside the acceptance criteria will be
reviewed by the Quality Assurance Department. Where appropriate, the Quality
Assurance Department will place outliers in one of three categories:

A. Marginal Outlier - Data that are outside the 95% confidence interval but within
the 99% confidence interval. This category may also be used for QC samples
subject to matrix interferences or sample inhomogeneity.

B. Outlier - Data outside the 99% confidence interval and/or observable trends
such as a shift in mean and standard deviation.

C. Extreme Outlier - Such data would indicate the system is out of control and no
results should be reported to clients; an example would be more than one
reference or control falling outside the 99% confidence interval.

The daily out-of-spec reports are then distributed to group leaders or their QC
coordinator who will check all supporting data and document their findings and any
corrective action taken. Documentation of QC data will be filed in the
departmental QC notebook. In the case of outliers or extreme outliers, the Quality
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Assurance Department may issue a formal request for investigation and corrective
action (see sample form that follows). The Quality Assurance Department is
responsible for initiating the corrective actions, insuring that the actions are taken
in a timely manner, and that the desired results are produced. The QA
Department will circulate all completed Investigation & Corrective Action forms to
the appropriate manager.

The Quality Assurance Department is also responsible for conducting periodic
audits which ensure compliance with laboratory SOPs and assist in identifying and
correcting any deficiencies. These audits may entail observation as procedures
are carried out or a review of records to demonstrate traceability and compliance
with all documented record keeping procedures. The QA Department will issue a
audit written report which summarizes the audit findings and the technical centers
are then requested to respond in writing within 30 days of report receipt. The
response will address the corrective action that needs to be taken along with an
expected completion date. Audit resuits and the corresponding response are
communicated to laboratory personnel and management. Follow-up audits verify
that proper corrective action has been taken for the identified discrepancy.

L[
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Lancaster Laboratories

L 2425 News Hokin ke @ Lancaster PA 176015994 No.

Investigation and Corrective Action Report
Part 1 Description of problem

1. Date
2. LLI sample number(s} involved
3. Nature of problem {e.g., QA outlier, procedural deviation, client complaint,

etc.)

4, Check if investigation must be complete before reporting
further data to clients

Initiated by:

Part I (Attach separate sheet if needed)

1. Steps taken to investigate problem.

2. Explanation of probable cause of problem.

3. Steps taken to prevent future occurrence.

4. Besides the sample(s) listed above, would data sent to any clients be affected
by this problem? If yes, explain.

5. Signed: Date:

Return by:

2064 Rev. 09/01/94
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uality Assurance Reports to Management

Reports of quality status from the Quality Assurance Department to management
are made frequently and in various forms. All results from internal or external
performance evaluation samples are circulated to management. A report of each
audit performed is prepared and copied to management. Monthly summaries of
data obtained from analysis of quality control check samples are generated via the
computerized sample management system. These summaries include mean and
standard deviation to aid in assessment of data accuracy and precision. Forms
summarizing problems which require investigation and corrective action are
completed by group leaders and circulated to management. Through these
channels, laboratory management is kept apprised of QA/QC activities.

Any problems or unusual observations that occur during the analysis of samples
for a specific project will be listed on the laboratory report and/or in the case
narrative delivered with the data package. The items often discussed in this
manner include samples with surrogate recovery outside of the acceptance criteria
and samples with matrix problems requiring dilution and causing increased
detection limits. Where applicable, any corrective action attempted or performed
to address the problem will also be presented.

The laboratory will contact the client for direction regarding major problems such
as samples listed on the chain of custody but missing from the shipping container,
samples which arrive broken or are accidentally broken in the laboratory, and
samples with severe matrix problems. The client will be contacted if it is
necessary to change any item in the original project plan.
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CLP Forms
Inorganics and Organics



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab.Name: Contract:

Lab CTode: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) Lab Sample 1ID:
Sampla wt/vol: (g/mL)__ Lab File ID:
Level:  (low/med) __ ' Date Received:

% Moisture: not dec. Date Analyzed:

GC Column: ID: {mm) Dilution Factor:

30il Extract Volume: (ul)

CONCENTRATION UNITS:

Soil Aliquot Volume: (uL)

CAS NO. - COMPOUND (ug/L or ug/Xg) Q
74873 ~m—mm———— Chloromethane
74-83-9-wwmmmm—— Bromomethane
75=-01-4-====——m- vinyl Chloride
75=00=3=—e—mnce= Chloroethane
75-09-2—=—=m=—w- Methylene Chloride
67-64=1l-—m—mm——m Acetone

75~15~0emecennce=- Carbon Disulfide
75-35-4---——====1,1-Dichlorcethene
75=34=3=mememe—— l,1-Dichloroethane
540-59=0=m~wm—wa 1,2-Dichloroethene (total)__
67-66=3=m—mm———— Chloroform
107-06=2=—=mm—=- 1,2=-Dichloroethane
78=93=3=~rwnanac== 2-Butanone
71=55=fmmmenee=— 1,1,1-Trichlorcethane
56=23~0-—mercana- Carbon Tetrachloride
75=27=§wmmmm———— Bromodichloromethane
78=-87=5=====m=m—m 1,2-Dichloropropane
10061-01=5~===== cis-1,3-Dichloropropena
79=0]l=f=vweceem—— Trichloroethenea
124-48~-1l-=~==e== Dibromochloromethane
79-00=S~mmm—ee——— 1,1,2-Trichloroethane
71=43=2mmmmm———— Benzene

10061-02-6——=—=—~ trans-1,3-Dichloropropene
75=25=2~=wnacaax Bromoform
108-10-1-~====== 4-Methyl~2-~-Pentanone
591-78-f~—mem—== 2-Hexanone
127-18-4=-mmm==a= Tetrachloroethene
79=34=5~w=mmm—e—— 1,1,2,2-Tetrachlorocethane
108-88~3=—==ew—- Toluene

108-90=T===r==== Chlorcbenzene
100-41-4--=====- Ethylbenzene
100-42-5~—==~-—=Styrene

1330-20=7=w===== Xylene (total)

FORM I VOA

OLMO03.0



1B

EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: Contract:
Lab Code: Case No.: SAS No.:
Matrix: (soil/water)

Sample wt/vol: (g/mL)____

Level: (low/med)

% Moisture: decanted: (Y/N)__

Concentrated Extract ﬁolume: __(uL)

SDG No.:

Lab Sample ID:

Lab File ID:

Date Received:
Date Extracted:

Date Analyzed:

Injection Volume: (ulL) Dilution Factor:
GPC Cleanup: (Y/N) PH: __
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) Q
108-95=-2-=—=w~—= Phenol
111-44-4===mmmwm bis(2-Chloroethyl)ether
95=57=8=m=mmmena 2-Chlorcphenol
541-73-1====m==~ 1,3-Dichlorobenzene “
106-46~7===—==—= 1,4-Dichlorobenzene
95-50~-1-—=—=ece—= 1,2~Dichlorobenzene
95~48~T=m—mm— e 2-Methyvlphenol
108-60-1===mmm—= 2,2'-oxybis{1-Chloropropane)
106-44=5===—==e= 4-Methylphenol
.621-64=-7——====m—- N-Nitroso-di-n-propylamine___
67=72=]l===—mm——— Hexachloroethane
98-95~3-==wmewa- Nitrobenzene .
78-59=1-—=w—ee— Isophorone
88-78=5rmmmm—e—— 2-Nitrophenol
105-67~9===—=w—m 2,4~-Dimethylphenol
111-91=]l~cmmm——— bis(2-Chloroethoxy)methane___
120-83-2-==w—e—- 2,4-Dichlorophenol
120-82=]1=~=====-- 1,2,4-Trichlorobenzene
91-20=3=——=m——— Naphthalene
106-47=8~===we—= 4-Chlorocaniline
87-68=3—=====wm- Hexachlorobutadiene
59-50=7=========4-Chloro-3-methylphenol
91=-57=6=—wsmmm—e 2-Methylnaphthalene
77-47-4—===wemme Hexachlorocyclopentadiene
88-06=2-======—=- 2,4,6-Trichlorophencl
95-95-4~—==em—=m 2,4,5-Trichlorophenol
91-58~7=wmrr—a== 2-Chloronaphthalene
88-74=§=-=——meme 2-Nitroaniline
131-11=3-==c=mmv Dimethylphthalate
208=96~8==m=—=== Acenaphthylene
606-20~2—-=~m==—~ 2,6-Dinitrotoluene
99-09-2~—===—==- 3-Nitroaniline
83-32-9-=—w=—e— Acenaphthene

FORM I SV-1

OLM03.0



1cC
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO..

Lab Name: Contract:
Lab Ccode: Case No.: SAS No.: SDG No.:
Matrix: (soil/water) Lab Sample ID:
Sarple wt/vol: (g/mL) Lab File ID:
Level: (low/med) ' Date Received:
% Moisture: decanted: (Y/N) Date Extracted:
Concentrated Extract Volume: (uL) Date Analyzed:
Injection Volume: (ul) Dilution Factor:
GPC Cleanup: (Y/N) pH:
] CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) Q
51-28=5-——==m=em 2,4-Dinitrophenol
100-02~T7===m==m- 4-~-Nitrophenol
132-64~9==mmwe—— Dibenzofuran
121-14~2==cv==== 2,4-Dinitrotoluene
84-66-2=~======= Diethylphthalate
7005-72=3-=====- 4~Chlorophenyl-phenylether_
86-73=Te~r—————e Fluorene '
100-01-f=~—-===-==4¢=~Nitroaniline
534-52~]~======- 4,6-Dinitro-2-methylphenol
86-30~6==———w===- N-Nitrosodiphenylamine (1)__
101-55~3=c——=w=- 4-Bromophenyl-phenylether
118-74~]~====m—= Hexachlorobenzene
87-86-S=~—we———— Pentachlorophenol
85-01-8~==w—ea—- Phenanthrene
120-12~7======w= Anthracene
86-74-8==—~=—em—- Carbazole
84-74-2==m=r———m Di-n-butylphthalate
206-44~0-======= Fluoranthene
129-00=0==e=cw==- Pyrene
85-68~7m—mma—w—— Butylbenzylphthalate
1 91-94-]l~~—mmmme 3,3'-Dichlorobenzidine
56=55«3=we—eae—" Benzo(a)anthracene
218-01-9===cmwue Chrysene
117-81=7==—mee—— bis(2-Ethylhexyl)phthalate__
117-84-0=====m=n— Di-n-octylphthalate
205-99=2-c—mmnnw=- Banzo(b)flucranthene
207-08~9====m—m= Banzo(k)fluoranthene
5S0-32~8=—=e=ca-- Benzo(a)pyrene
193=39=5==——ma== Indeno(l,2,3-cd)pyrene
§3=70=3===~== -~-=Dibenz(a,h)anthracene
191-24-2-——=cww= Benzo(g,h,i)perylene "
(1) - Cannot be separated from Diphenylamine
FORM I SV-2 OLM03.0



« 1D EPA SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Matrix: (soil/water) Lab Sample ID:

Sample wt/vol: (g/mg)____ Lab File ID:

% Moisture: decanted: (Y/N)y Date Received:
Extraction: (SepF/Cont/Sonc) Date Extracted;
Concentrated Extract Volume: ___  (ul) Date Analyzed:

Injection Volume: ___(uL) Dilution Factor:

GPC Cleanup: ~ (Y/N)_- PH: ____ Sulfur Cleanup: (Y/N) __

CONCENTRATION UNITS:

CAS NO. - COMPOUND (ug/L or ug/Kg)
319~84-6--~~--=-=-—-alpha-BHC
319-85=T=wrem——— beta~-BHC
319-86=8===~mww=- delta-BHC
§8-89-9~=—==w=-—-gamma-BHC (Lindane)
76-44~8-=——=m—=e Heptachlor
309-00-2~===ww—- Aldrin
1024~-57-3-~~w=-—- Heptachlor epoxide
959~-98=~8==~=w====Endosgulfan I
60=-57=leveecce——- Dieldrin
72=55=9=cwemce—— 4,4'-DDE
72-20=8===g=—w=- Endrin
33213-65-9~~==-=- Endosulfan II
72=84~8ccnamr—n—— 4,4’'-DDD
1031-07-8==~===- Endosulfan sulfate
50-29=3~wecmcee—= 4,4°'-DDT
72-43-5~===~-==-Mathoxychlor
§3494-70=-5=-~=-== Endrin ketone
7421-93-4-~—~m=- Endrin aldehyde
§103-71=-9==~==== alpha-Chlordane
5103-74-2-—~==== gamma~Chlordane
8001-35-2—=~=w=== Toxaphene
12674-11=2~~===- Aroclor-1016
11104-28~2~~~~=-Aroclor-1221
11141-16=5+~===-- Aroclor=-1232
§3469-21-9~~-=== Aroclor-1242
12672-29-6=~==—= Aroclor=-1248
11097-69-1-~=~—~ Aroclor-1254
11096-82~5-—w==- Aroclor-1260

FORM I PEST

OLMO03.0



Lab Name:

1E
VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

EPA SAMPLE

NO.

Contract:

Lab Code:

Matrix: (soil/water)
Sarple wt/vol:

Level: (low/med)
% Moisture: not dec.
GC Column: ID:

Soil Extract Volume:

Number TICs found: .

Case No.:

(g/mL)___

(mm)

(uL)

SAS No.:

SDG No.:

Lab Sample ID:

Lab File ID:

Date Received:
Date Analyzed:

Dilution Factor:

Soil Aliquot Volume:

CONCENTRATION UNITS:
(ug/L or ug/Kg)

(ul)

CAS NUMBER

COMPOUND NAME

RT

EST.

CONC.

1.

2.

3.

4.

5.

6.

7'

8.

9.

10.

11.

1z2.

13.

1l4.

18.

1s.

1i7.

18.

13,

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

32.

FORM I VOA-TIC

OLM03.0



1F

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPQUNDS

Lab Name:

Contract:

Lab Code: Case
Matrix: (soil/water)
Sample wt/vol:

Level: (low/med)

% Moisture:

Concentrated Extract Volume: (ul)

Injection Volume:

GPC Cleanup: (Y/N)___

Number TICs found:

decanted: (Y/N)

No.: ____ SAS No.:

Lab Sample ID:

(g/mL)

EPA SAMPLE NO.

SDG No.:

Lab File ID:

Date Received:

Date Extracted:

Date Analyzed:

(ul) Dilution Factor:

pH:

«——

CONCENTRATION UNITS:
(ug/L or ug/Kg)

CAS NUMBER

1.

COMPOUND NAME

E -+ 2+ + 1+ + - &+ 1 1 &3 2 0

RT

EST.

CONC.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

FORM I SV-TIC

OLM03.0



.

WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name:

Lab Code: Case No.:

2A

Contract:

SAS No.:

SDG No.:

‘ EPA
SAMPLE NO.

o1

SMC1
(TOL) #

SMC2
(BFB)#

SMC3
(DCE) #

OTHER

TOT
ouT

02

03

04

0s

06

07

o8

09

10

11

12

13

14

1s

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

SMC1l (TOL) = Toluene-d8

QC LIMITS

SMC2 (BFB) = Bromofluorobenzene
SMC3 (DCE) = 1,2-Dichloroethane-d4

# Column to be used to flag recovery values

(88-110)
(86-115)
(76-114)

* Values outside of contract required QC limits

page ___ of

FORM II VOA-1

0oLM03.0



2B
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Level: (low/med)

EPA SMC1 | SMC2 | SMC3 |OTHER |TOT
SAMPLE NO. |(TOL)#|(BFB)#|(DCE)# ouT
BEEEREEEEEEEE  TEITEIN  NREIXTEN [ EETENE  BEEXEMERN | TR
01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18,
19
20
21
22
23
24
25
26
27
28
29
30

QC LIMITS
SMC1 (TOL) = Toluene-d8 (84-138)
SMC2 (BFB) = Bromocfluorcbenzene (59-113)
SMC3 (DCE) = 1,2-Dichloroethane-d4 (70-121)
# Column to be used to flag recovery values

* Values outside of contract required QC limits

page __ of

FORM 1I VOA-2

OLM03.0



Lab Name:

2C

WATER SEMIVOLATILE SURROGATE RECOVERY

Contract:

Lab Code:

0
02
03
04
05
06
07
o8
09
10
11,
12
13
14
1%
16
17
18
15
20
21
22
23
24
25
26
27
28
29
30

page __

Case

No.: SAS No.: SDG No.:

EPA
SAMPLE NO.

s1
(NBZ)#

S2 ¢« 83 sS4 S5 S6
(FBP)#| (TPH)#| (PHL)#| (2FP)#| (TBP)#

S7
(2CP) #

s8
(DCB) #

TOT
ouT

of

sl
82
s3
s4
SS
S6
s7
s8

(NBZ)
(FBP)
(TPH)
(PHL)
(2FP)
(TBP)
(2¢P)
(DCB)

# Column
* Values

QC LIMITS
Nitrobenzene-d5s (35-114)
2-Fluorobiphenyl (43-116)
Terphenyl-dl4 (33-141)
Phenol~-dS (10-110)
2-Fluorophenol (21-110)
2,4,6-Tribromophenol (10-123)
2-Chlorophenol-d4 (33-110)
1,2-Dichlorobenzene~-d4 (16-110)

to be used to flag recovery values

(advisory)
(advisory)

outside of contract required QC limits
D Surrogate diluted out

FORM II SV-1

OLM03.0




Lab Name:

2D
SOIL SEMIVOLATILE SURROGATE RECOVERY

Contract:

Lab Code:

Level: (low/med)

01
02
03
04
05
06

07

es8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

page __

Case No.: SAS No.: SDG No.:

EPA
SAMPLE NO.

51 s2 s3 s4 S5 s6 s7 s8 |ToT
(NBZ)#| (FBP)#| (TPH)#| (PEL)#| (2FP)#| (TBP)#| (2CP) #| (DCB) #|OUT

RW|E = ISEERR | TTITRAIST (ISR | AISEZSE | EXMEDET | EWMARNIRM | TN XEET | ===

of

sl
S2
s3
54
1]
sé
s7
s8

#

D

QC LIMITS
Nitrobenzene-dS (23-120)
2-Fluorobiphenyl {30-115)
Terphenyl-dl4 (18=-137)
Phenol-dS (24-113)
2-Fluorophenol (25-121)
2,4,6~Tribromophenol (19-122)
2-Chlorophenol-d4 (20-130) (advisory)
1,2-Dichlorobenzene-d4 (20-130) (advisory)

(NBZ)
(FBP)
(TPH)
(PHL)
(2FP)
(TBP)
(2cP)
(DCB)

Column to be used to flag recovery values
Values outside of contract required QC limits
Surrogate diluted out

FORM II 5V-2 OLM03.0




- 2E
WATER PESTICIDE SURROGATE RECOVERY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

GC Column(l): ID: (mm) GC Column(2): ID: (mm)

EPA TCX 1|TCX 2{DCB 1{DCB 2|OTHER |OTHER |TOT
SAMPLE NO. |AREC #|SREC #|AREC #|%REC #| (1) (2) " {ouT

01
02
03
04
05
06
07
08
09
10
11
12
13
14 . 1
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

QC LIMITS

TCX = Tetrachloro-m-xylene (30-150)
DCB = Decachlorobiphenyl (30-150)

# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogate diluted out

pagae __ of

FORM II PEST-1 OLMO03.0



Lab Name:

2F

SOIL PESTICIDE SURROGATE RECOVERY

contract:

Lab Code:

Case No.: SAS No.:

GC Column(l): ID: (mm) GC Column(2):

bage __

01
02
03
04
05
06
07
o8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

SDG No.:

ID:

EPA TCX 1|TCX. 2)DCB 1|/DCB 2/|OTHER
SAMPLE NO. |SREC #|%REC #|%REC #|%REC #| (1)

OTHER
(2)

TOT
ouT

QC LIMITS

TCX = Tetrachloro-m-xylene (30-150)
DCB = Decachlorobiphenyl (30-150)

# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogate diluted out

of

FORM II PEST-2

(mm)

OLM03.0



WATER VOLATILE MATRIX SPIKE/

3a

Contract:

MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:
Lab Ccde: Case No.: SAS No.: SDG No.:
Matrix Spike - EPA Sample No.:
SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
1,1-Dichlorcethene 61-145
Trichloroethena 71-120
Benzene 76-127
Toluene 76-125
Chlorobenzene 75-130
SPIKE MSD MSD
ADDED CONCENTRATION E E 1 QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #{ RPD | REC.
1,1-Dichlorcethene 14 61-145%
Trichlorocethene 14 71-120
Benzene 11 76-127
Toluene 13 76-125
Chlorobenzene 13 75-130
# Column to be used to flag recovery and RPD values with an asterisk
* YValues outside of QC limits
RPD: out of outside limits
Spike Recovery: out of outside limits
COMMENTS:
FORM III vVOA-1l OLM03.0



38

SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:

Lab Code:

Matrix Spike -~ EPA Sample No.:

Case No.:

Contract: .

SAS No.:

SDG No.:

Level: (low/med)

SAMPLE

SPIKE MS MS QC.
ADDED CONCENTRATION| CONCENTRATION E 3 LIMITS
COMPOUND (ug/Kq) {ug/Xg) (ug/Kg) REC #]| REC.
l,1-Dichloroethene 59-172
Trichloroethene 62-137
Benzene 66-142
Toluene 59-139
Chlorobenzene 60-~133
SPIKE MSD MSD
ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/Xg) (ug/Kg) ‘REC #| RPD #| RPD | REC.
1,1-Dichlorocethene 22 $9-172
Trichloroethene 24 62-137
Benzene 21 66~142
Toluene 21 {59-139
Chlorobenzene 21 60-133

# Column to be used to flag recovery and RPD values with an asterisk

* Values outside of QC limits

RPD: out of
Spike Recovery:

COMMENTS:

outside limits

out of

outside limits

FORM III VOA-2

OLMO03.0



3c - .
WATER SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

[

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Matrix Spike - EPA Sample No.:

SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS

COMPOUND (ug/L) (ug/L) (ug/L) REC #| REC.
FXEZEAZTTEXEERNETXNIRNETNIRST] I EERTITITIN [ IEENNEETERITST xXE= = ==
Phenol ’ ' 12-110
2-Chlorophenol 27-123
l,4-Dichlorobenzene 36- 97
N-Nitroso-di-n-prop. (1) 41-116
1,2,4-Trichlorobenzene_ 39~ 98
4-Chloro-3-methylphenol ) : 23- 97
Acenaphthene 46-118
4-Nitrophenol 10- 80
2,4-Dinitrotoluene 24- 96
Pentachlorophenol - 9-103
Pyrene S 26-127

SPIKE MSD MSD :

- ADDED CONCENTRATION % % QC LIMITS

COMPOUND (ug/L) {ug/L) REC #| RPD # RPD REC.
Phenol 42 12-110
2=-Chlorophenol 40 27-123
1,4~-Dichlorobenzene 28 36- 97
N-Nitroso-di-n-prop. (1) . 38 41-116
1,2,4-Trichlorobenzene_ 28 |39~ 98
4-Chloro~-3-methylphenol 42 23~ 97
Acenaphthene 31 46-118
4-Nitrophenol 50 10- 80
2,4~-Dinitrotoluene 38 24~ 96
Pentachlorophenol S0 $-103
Pyrene 31 26-127

(1) N-Nitroso-di-n-propylamine

# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits

RPD: out of outside limits
Spika Recovery: out of outside limits

COMMENTS:

FORM III sV-1 OLMO03.0



3D
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: ____ SAS No.: SDG No.:
Matrix Spike - EPA Sample No.: Level: (low/med)
, SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION|{ CONCENTRATION % LIHITS
COMPOUND - (ug/Kg) {ug/Kg) (ug/Kg) REC #| REC.
Phenol 26- 90
2-Chlorophenol 25-102
1,4-Dichlorobenzene 28-104
N-Nitrosc-di-n-~prop. (1) 41-126
1,2,4-Trichlorobenzene_ 38-107
4-Chloro-3-methylphenocl 26-103
Acenaphthene - 31-137
4-Nitrophenol 11-114
2,4-Dinitroctoluene 28~ 89
Pentachlorophenol 17-109
Pyrene 35-142
SPIKE MSD MSD .
) ADDED CONCENTRATION % % QC LIMITS
COMPOUND (ug/Kg) (ug/Kg) REC #| RPD #| RPD | REC.
Phenol 35 26- 90
2=Chlorophenol S0 25-102
l,4-Dichlorobenzene 27 28-104
N-Nitroso-di-n-prop. (1) 38 41-126
1,2,4-Trichlorobenzene_ 23  |38-107
4-Chloro-3-methylphenol ' 33 26-103
Acenaphthene ’ 19 31-137
4~-Nitrophenol 50 11-114
2,4-Dinitrotoluene 47 28- 89
Pentachlorophenol I 47 17-109
Pyrene 36 35-142
(1) N-Nitroso-di-n-propylamine )
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: out of ocutgside limits
Spike Recovery: out of outside limits
COMMENTS :
FORM III sV-2 OLM03.0



3E

WATER PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name:

Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matirix Spike - EPA Sample No.:
SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION | CONCENTRATION L LIMITS
COMPOUND (ug/L} (ug/L) {ug/L) REC #| REC.
FSTEAECTEETTEETTIMEEIZIEITRTNZ | EETTT|IRIEXRN | =¥
gamma-BHC (Lindane) 56-123
Heptachlor 40-131
Aldrin 40-120
Dieldrin 52-126
Endrin 56-121
4,4'-DDT 38-127
SPIKE MSD MSD
ADDED CONCENTRATION ] % QC LIMITS
COMPOUND (ug/L) (ug/L) REC #| RPD #| RPD | REC.
E 2 3 ¢ ] =R | xu=
gamma-BHC (Lindane) 18 S6-123
Heptachlor 20 40-131
Aldrin 22 40-120
Dieldrin 18 52-126
Endrin 21 56~121
4,4'-DDT 27 38~127
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: out of outgide limits
Spike Recovery: out of outside limits
COMMENTS:
FORM III PEST-1 OLM03.0



3F

SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Matrix Spike -~ EPA Sample No.:
SPIKE SAMPLE MS MS QC.
ADDED CONCENTRATION | CONCENTRATION % LIMITS
COMPOUND (ug/Kg) (ug/Kg) (ug/kg) REC #| REC.
gamma-BHC (Lindane) 46-127
Heptachlor 35-130
Aldrin 34-132
Dieldrin 31-134
Endrin 42-139
4,4'-DDT 23-134
SPIKE MSD MSD
ADDED CONCENTRATION % L) QC LIMITS
COMPOUND (ug/Kg) (ug/kg) REC #| RPD # RPD REC.
gamma-BHC (Lindane) 50 46-127
Heptachlor 31 35-130
Aldrin 43 34-132
Dieldrin 38 - |31-134
Endrin 45 42-139
4,4'~-DDT 50 23-134
# Column to be used to flag recovery and RPD values with an asterisk
* Values outside of QC limits
RPD: out of outside limits
Spike Recovery: out of outside limits
COMMENTS ¢
FORM III PEST-2 OLM03.0



-

Lab Name:

4A EPA SAMPLE NO.
VOLATILE METHOD BLANK SUMMARY -

Contract:

Lab Code:

Lab File ID:

Date Analyzed:

GC Column:

Instrument

THIS

01
02
03
04
oS
o]
07
08
09
10
11
12
13
14
is
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

COMMENTS ¢

page

of

Case No.: SAS No.: SLG No.:

Lab Sample ID:

Time Analyzed:

ID: (mm) Heated Purge: (Y/ﬁ)

ID:

METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MsSD:

EPA

SAMPLE NO. SAMPLE ID

LAB LAB TIME
FILE ID ANALYZED

FORM IV VOA OLM03.0



- 4B EPA SAMPLE NO.

SEMIVOLATILE METHOD BLANK SUMMARY

Lab Name: Ccontract:

Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID: Lab Sample ID:
Ingtrument ID: Date Extracted:
Matrix: (soil/water) Date Analyzed:
Level: (low/med) Time Analyzéd:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD:

EPA LAB " LAB DATE
SAMPLE NO. SAMPLE ID FILE ID ANALYZED

01
02
03
04
05
06
07
08
0s
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

COMMENTS:

page __ of

FORM IV SV

OLM03.0



s

Lab Name:

Lab Code: Case No.:

Lap Sample ID:

Matrix:(soil/water)
Sulfur Cleanup: (Y/N) __
Date Analyzed (1):

Time Analyzed (1):
Instrument ID (1):

GC Column (1l): ID:

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES,

4C EPA SAMPLE NO.
PESTICIDE METHOD BLANK SUMMARY

Contract:

SAS No.: SDG No.:

Lab File ID:

Extraction: (SepF/Cont/Sonc)

Date Extracted:
Date Analyzed (2):
Time Analyzed (2):

Instrument ID (2):

(mm) GC Column (2): ID:

EPA
SAMPLE NO.

01

LAB DATE
SAMPLE ID

DATE
ANALYZED 1}ANALYZED 2

02

03

04

0s

06

07

os

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

COMMENTS:

(mm)

MS AND MSD:

page __ of

FORM

IV PEST

OLM03.0



VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
BROMOFLUOROBENZENE (BFB)

SA

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Lab File ID: BFB Injection Date:
Instrument ID: BFB Injection Time:
GC Column: ID: (mm) Heated Purge: (Y/N)
% RELATIVE
m/e ION ABUNDANCE CRITERIA ABUNDANCE
. 50 8.0 - 40.0% of mass 95
75 30.0 -~ 66.0% of mass 95
95 | Base peak, 100% relative abundance
96 5.0 - 9.0% of mass 95
-173 Less than 2.0% of mass 174 ( )1
174 50.0 - 120.0% of mass S5
178 4.0 - 9.0 % of mass 174 ( )1
176 93.0 - 101.0% of mass 174 ( )1
177 5.0 - 9.0% of mass 176 ( y2

1-Value is % mass 174

2-Value

is % mass 176

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS:

03

© 14

page __

EPA
SAMPLE

NO.

LAB
FILE ID

DATE
ANALYZED

TIME
ANALYZ

01

ED

02

04

0s

06

07

o8

09

10

11

12

13

15

16

17

18

19

20

21

22

bf

FORM V VOA

OLM03.0



5B
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK
DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP)

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Lab File ID: DFTP? Injection Date:

Instrument ID: DFTPP Injection Time:
. & RELATIVE
m/e ION ABUNDANCE CRITERIA . ABUNDANCE
NEaOED | = BEE EEESE=REER
51 30.0 - 80.0% of mass 198
68 Less than 2.0% of mass 69 ( )1
69 Mass 69 relative abundance
70 Less than 2.0% of mass 69 - ( )1
127 25.0 - 75.0% of mass 198
197 Less than 1.0% of mass 198
198 Base Peak, 100% relative abundance
199 5.0 to 9.0% of mass 198
275 10.0 - 30.0% of mass 198
365 Greater than 0.75% of mass 198
441 | Present, but less than mass 443
442 40.0 - 110.0% of mass 198
443 | 15.0 = 24.0% of mass 442 ( )2
1-Value is % mass 69 2-Value is % mass 442

TEIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS,

01
02
03
04
0s
o153
07
os
09
10
11
12
13
14
15
16
17
18

EPA
SAMPLE NO.

LAB

SAMPLE ID

LAB
FILE ID

EEESESEXESRESSEE

DATE
ANALYZED

TIME
ANALYZED

MSD, BLANKS, AND STANDARDS:

1s
20
21
22

page __ of

FORM V SV OLM03.0



6a
VOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name: Contract:

Lab Code: Case No.: _ SAS No.: SDG No.:

Instrument ID: Calibration Date(s):

Heated Purge: (Y/N) Calibration Times:

GC Column: ID: (mm)

LAB FILE 1ID: RRF10 = RRF20 =

RRF50 = RRF100= ) RRF200=

COMPOUND _ RRF10 [(RRF20 [RRF50 [RRF100{RRF200

RRF RSD

Chloromethane

Bromomethane *

Vinyl Chloride *

Chloroethane

Methylene Chloride

‘|Acetone

Carbon Disulfide

1,1-Dichlorocethene

1,1-Dichloroethane

1,2-Dichlorocethene (total)__

Chloroform

l,2-Dichloroethane

2-Butanone

1,1,1-Trichleoroethane

Carbon Tetrachloride

Bromodichloromethane

1,2-Dichloropropane

cis-1,3-Dichloropropene

Trichloroethene

Dibromochloromethane

1,1,2-Trichloroethane

Benzene

trans-1, 3-Dichloropropene

* % % A % ¥ N—— % % ¥— % R—— % ¥

X % % A # R Nk N H— Nk A—— # *

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene

1,1,2,2-Tetrachloroethane

Toluene

Chlorobenzene

Ethylbenzene

Styrene

* % X X R % %

Xylene (total)

* * % % X »

SESEXS ((SE=EXSE |  SESSSS [ SRESSX | TESSRS

Toluene~-d8

Bromofluorobenzene *®

l1,2-Dichloroethane~d4

* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.010.

FORM VI VOA

OLM03.0



6B

SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name:

Contract:

Ladb Code: Case No.:

Instrument ID:

SAS No.:

Calibration Date(s):

Calibration Times:

SDG No.:

———
—————tre—

LAB FILE ID: RRF20
RRFB0D = RRF120

RRF50

RRF160=

COMPOUND

RRF20 |[RRFS50 |RRF80

Phenol

RRF120

RRF160

&l

RSD

big(2-Chloroethyl)ether

2=Chlorophenol

1l,3=-Dichlorobenzene

1l,4-Dichlorobenzene

1l,2=-Dichlorobenzene

2-Methylphenol .

*» * % % % * =%

2,2’+oxybis({l1-Chloropropane)
4-Methylphenol

N-Nitroso-di~-n-propylamine
Hexachloroethane

Hitrobenzene

Iseophorone

2=Nitrophenol

2,4-Dimethylphenol

bis(2-Chlorocethoxy)methane
2,4-Dichlorophencol

1,2,4-Trichlorobenzene

Narhthalene

* % % % % % ¥ % % % X— % ¥ * % *®

4~Chloroaniline

Hexachlorobutadiene

4=Chloro-3-methylphenol

* * % % % % % % 2 % *

Z2=Methylnaphthalene

Hexachlorocyclopentadiene

4,€-Trichlorophenol

Chlorconaphthalene

* ¥ — %

Z,
<,4,5-Trichlorophenol
Z=-

z

~Nitroaniline

Dimethylphthalate

Acenaphthylene

* * A— 2 »*

2,6=-Dinitrotoluene

i=Nitroaniline

2cenaphthene

$—%

Z,4-Dinitrophenol

4-Nitrophenol

Dibenzofuran

*

Z,4-Tinitrotoluene

*

* Compounds with required minimum RRF and maximum %RSD values.
All other compounds must meet a minimum RRF of 0.010.

FORM VI SV-1

OLM03.0

e~ % =%

* *



6C

SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA

Lab Name:

Lab Code: Case No

Instrument ID:

Contract:

SAS No.: SDG No.:

Calibration Date(s):

Calibration Times:

RRF2
RRF1

LAB FILE ID:
RRF80 =

0=

RRF50 =

20=

RRF160=

COMPOUND

RRF20

RRFS50 |[RRF80 |RRE120|RRF160

RSD

Diethylphthalate

Fluorene

4-Chlorophenyl-phenylether_ *

*

4-Nitroaniline

N-Nitrosodiphenylamine (1)
4-Bromophenyl-phenylether

4,6-Dihitto-2-methylphenol__

Hexachlorobenzene

Pentachlorophenol

Phenanthrene

Anthracene

»*
*
”
»
®

* % % % %

Carbazole

Di-n-butylphthalate

Fluoranthene

Pyrene

Butylbenzylphthalate

3,3'=-Dichlorobenzidine

Benzo(a)anthracene

Chrysene

bis(2-Ethylhexyl)phthalate
|Pi-n-octylphthalate

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Indeno(1,2,3~cd)pyrene .-

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

* * % % * *

* % % % % »

Nitrobenzene-d5

2-Fluorobiphenyl

Terphenyl-dl4

Phenol=-ds

2-Fluorophenol

2,4,6-Tribromophenol

2-Chleorophenol-~d4

l,2-Dichlorobenzene~d4

* 3— % % % =

—_— % %— % X X % *

(1) Cannot be separated from Diphenylamine
* Compounds with required minimum RRF and maximum $RSD values.
All other compounds must meet a minimum RRF of 0.010.

FORM VI SV-2

OLM03.0



PESTICIDE INITIAL

Lab Name:

6D
CALIBRATION OF SINGLE COMPONENT ANALYTES

Contract:

Lab Ccde: Case No.: SAS No.: SDG No.:

Instrument ID:

GC Colu

mn: ID:

Level (x low): low mid high

(mm) Déte(s) Analyzed:

=

COMPOUND

alpha-BHC

RT OF STANDARDS MEAN RT WINDOW
LOow MID HIGH RT FROM TO

beta-BHC

delta~-BHC

gamma-BHC (Lindane)_
Heptachlor

Aldrin

Heptachlor epoxide
Endosulfan I

Dieldrin

4,4'~DDE

Endrin

Endosulfan II

4,4’'-DDD

Endosulfan sulfate_
4,4'-DDT

Methoxychlor

Endrin ketone

Endrin aldehyde

alpha-Chlordane

gamma-Chlordane

Tetrachloro-m-xylene
Decachlorobiphenyl

* Surrogate retention times are measured from Standard Mix A analyses.

Retention time windows are + 0.05 minutes for all compounds that elute

before Heptachlor epoxide, +0.07 minutes for all other compounds,
except +0.10 minutes for Decachlorobiphenyl.

FORM VI PEST-1 A OLM03.0



PESTICIDE INITIAL CALIBRATION OF SINGLE COMPONENT ANALYTES

Lab Name:

6E

Contract:

Lab Ceode:

Instrument

GC Column:

Case No.:

ID:

ID:

Level (x low):

SAS No.:

(mm}

Date(s) Analyzed:

SDG No.:

mid

high

COMPOUND

LOW

CALIBRATION FACTORS

MID

HIGH

$RSD

alpha=-BHC

beta-BHC

delta-BHC

Heptachlor
Aldrin

gamma-BHC (Lindane)_

Heptachlor
Endosulfan
Dieldrin

epoxide
I

4,4'-DDE

Endrin

Endosulfan
4,4'-DDD

II

Endosulfan
4,4'-DDT

sulfate

Methoxychlor
Endrin ketone

Endrin aldehyde
alpha-Chlordane
gamma-Chlordane

Tetrachloro-m-xylene
Decachlorobiphenyl

* Surrogate calibration factors are measured from Standard Mix A analyses.

FORM VI PEST-2

-

OLM03.0



6F
PESTICIDE INITIAL CALIBRATION OF MULTICOMPONENT ANALYTES

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Instrument ID: Date(s) Analyzed:

GC Column: ID: (mm)

AMOUNT RT WINDOW CALIBRATION
COMPOUND (ngj PEAK RT FROM TO FACTOR
=ax =

Toxaphene *1

Aroclor 1016 *]

Aroclor 1221 *]

Aroclor 1232 *]

Aroclor 1242 *]

Aroclor 1248 *]

Aroclor 1254 1

Aroclor 1260 *]

* Denotes required peaks

FORM VI PEST-3 OLMO03.0



6G

PESTICIDE ANALYTE RESOLUTION SUMMARY

Lab Name:

Contract:

Lab Code: Case No.:

GC Column (1): ID:

SAS No.:

SDG No.:

{mm) Instrument ID (1):

EPA Sample No. (Standard 1):

Date Analyzed (1):

Lab Sample ID (1):

Time Analyzed (1l):

ANALYTE

RT

01

== ETE=SETETNIZTN

RESOLUTION
(%)

02

03

04

05

e]

07

08

09

GC Column (2): ID:

(mm) Instrument ID (2):

EPA Sample No. (Standard 2):

Date Analyzed (2):

Lab Sample ID (2):

Time Analyzed (2):

ANALYTE

RT

RESOLUTION
(%)

01

02

03

04

0s

.06

07

-08

09

FORM VI PEST-4

OLM03.0



L

Lab Name:

€H

PERFORMANCE EVALUATION MIXTURE (PEM)

Contract:

Lab Code:

GC Column (1)

Cage No.:

: ID:

SAS No.:

EPA Sample No. (Standard 1):

Date Analyzed (1):

0l
02
03
04
0s
06
07
08

SDG No.:

(mm) Instrument ID (1):

Lab Sample ID (1):

Time Analyzed (1l):

ANALYTE

RT

RESOLUTION
(%)

GC Column (2): ID:

EPA Sample No. {Standard 2):

Date Analyzed (2):

01
02
03
04
05
06
07
os

{mm). Instrument ID (2):

Lab Sample ID (2):

Time Analyzed (2):

ANALYTE

RT

RESOLUTION
(%)

FORM VI PEST-5

OLM03.0



Lab Name:

6I

INDIVIDUAL STANDARD MIXTURE A

Lab Code:

GC Column (1):

EPA Sample No.

Date Analyzed (1):

Case No.:

ID:

(Standard 1):

Contract:
SAS No.: SDG No.:
(mm) Instrument ID (1):

Lab Sample ID (1):.

Time Analyzed (1):

ANALYTE

RESOLUTION
RT (%)

01

02

03

04

05

06

07

os

09

10

11

GC Column (2):

EPA Sample No.

ID:

(Standard 2):

Date Analyzed (2):

(mm) Instrument ID (2):
Lab Sample ID (2):

Time Analyzed (2):

ANALYTE

RESOLUTION
RT (%)

01

02

03

04

0s

06

07

08

09

i0

11

FORM VI PEST-6

OLM03.0



-

l.ab Name:

6J
INDIVIDUAL STANDARD MIXTURE B

gontract:

lLab Ccode: Case No.:

GC Column (1): ID:

SAS No.:

(mm)

EPA Sample No. (Standard 1):

Date Analyzed (1):

SDG No.:

Instrument ID (1):

Lab Sample ID (1):

Time Analyzed (1):

01

RT

RESOLUTION
(%)

02

03

04

0s

06

07

o8

09

10

11

12

13

GC Column (2): ID:

(mm)

EPA Sample No. (Standard 2):

Date RAnalyzed (2):

Instrument ID (2):

Lab Sample ID (2):

Time Analyzed (2):

ANALYTE

RT

RESOLUTION
(%)

01

02

03

04

0s

06

07

o8

0%

10

11

12

13

FORM VI PEST-7

OLM03.0



7A
VOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:
Instrument ID: Calibration Date: Time:

Lab File ID: Init. Calib. Date(s):

Heated Purge: (Y/N) Init. Calib. Times:

GC Column: ID: (mm)

- MIN MAX
COMPOUND RRF RRF50 RRF 8D D

DETEATEERNELE | TTETCTEL  EECEEE | S=ERE | EXEEER | RERX
Chloromethane
Bromomethane 0.100 25.0
Vinyl Chloride 0.100 25.0
Chloroethane
Methylene Chloride —
Acetone —
Carbon Disulfide
1,1-Dichloroethene 0.100 25.0
1,1-Dichloroethane 0.200 25.0
1,2-Dichloroethene (total) _
Chloroform 0.200 25.0
1,2-Dichloroethane 0.100 25.0
2-Butanone '
1,1,1-Trichloroethane 0.100 25.0
Carbon Tetrachloride 0.100 25.0
Bromodichloromethane 0.200 25.0
i,2-Dichloropropane
cis-1,3-Dichloropropene 0.200 25.0
Trichloroethene 0.300 25.0
Dibromochloromethane 0.100 25.0
1,1,2-Trichloroethane 0.100 25.0
Benzene !0.500 ' 25.0
transg-1,3-Dichloropropene ‘0.100 25.0
Bromoform 10.100 25.0
4-Methyl-2-Pentanone J
2-Hexanone
Tetrachloroethene 0.200 25.0
1,1,2,2-Tetrachloroethane 0.300 25.0
Toluene 0.400 25.0
Chlorobenzene 0.500 25.0
Ethylbenzene 0.100 25.0
Styrene ] 0.300 25.0
Xylene (total) 0.300 25.0
T ER T ESI TSI S ENSORERONSE [ EEEESE | SSSSES EESSE SESSER =
Toluene-d8
Bromofluorobenzene 0.200 25.0
1,2-Dichloroethane-d4

All other compounds must meet a minimum RRF of 0.010.

FORM VII VOA OLM03.0



7B
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

Instrument ID: Calibration Date: Time:

Lab File ID: Init. Calib. Date(s):

Init. Calib. Times:

_ MIN MAX
COMPQUND RRF RRF50 RRF D %D

Phenol 0.800 25.0
big(2-Chloroethyl)ether 0.700 25.0
<=Chlorophenol 0.800 25.0
l,3~-Dichlorobenzene 0.600 25.0
l,4-Dichlorobenzene 0.500 25.0
l,2-Dichlorobenzene 0.400 25.0
<=-Methylphenol 0.700 25,0
<,2’-oxybis(l~-Chloropropane)
4-Methylphenol 0.600 25.0
N-Nitroso-di-n-propylamine 0.500{ - 25.0
Hexachloroethane 0.300 25.0
Nitrobenzene 0.200 25.0
Isophorone 0.400 25.0
<-Nitrophenol 0.100 25.0
4,4-Dimethylphenol 0.200 25.0
bisg(2-Chloroethoxy)methane 0.300 25.0
2,4-Dichlorophenol 0.200 25.0
1,2,4-Trichlorobenzene 0.200 25.0
Naphthalene 0.700 25.0
4-Chloroaniline
Hexachlorobutadiene .
4-Chloro-3-methylphenol 0.200 25.0
2-Methylnaphthalene 0.400 25.0
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol 0.200 25.0
2,4,5-Trichlorophenol 0.200 25.0
2=Chloronaphthalene 0.800 25.0
2=-Nitroaniline
Dimethylphthalate .
Acenaphthylene 0.900 25.0
2,6=Dinitrotoluene 0.200 25.0
d=Nitroaniline
Acenaphthene 0.900 25.0
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran 0.800 25.0
2,4-Dinitrotoluene 0.200 25.0

All other compounds must meet a minimum RRF of 0.010.

FORM VII SV~1 OLMO03.0



c
SEMIVOLATILE CONTINUING CALIBRATION CHECK

Lab Name: Contract: -

Lab Code: Case No.: SAS No.: SDG No.:
Instrument ID: Calibration Date: Time:

Lab File ID: Init. Calib. Date(s):

Init. Calib. Times:

_ MIN MaX
COMPOUND RRF RRFS0 RRF %D D
Diethylphthalate
4-Chlorophenyl-phenylether _ 0.400 25.0
Fluorene 0.500 25.0
4-Nitroaniline
4,6=-Dinitro-2-methylphenol _
N-Nitrosodiphenylamine (1)__
4-Bromophenyl-phenylether 0.100 25.0
Hexachlorobenzene 0.100 25.0
Pentachlorophenol 0.050 25.0
Phenanthrene 0.700 25.0
Anthracene - : 0.700 25.0
Carbazole | ' -
Di-n-butylphthalate
Fluoranthene 0.600 25.0
Pyrene 0.600 25.0
Butylbenzylphthalate :
3,3'~Dichlorobenzidine
Benzo(a)anthracene ‘ 0.800 25.0
Chrysene 10.700 25.0 -
bis(2~Ethylhexyl)phthalate _
Di-n-octylphthalate
Benzo(b)fluoranthene . 0.700 25.04 .
Benzo(k)fluoranthene 0.700 25.0
Benzo(a)pyrene 0.700 25.0
Indeno(1,2,3-cd)pyrene 0.500 25.0
Dibenz(a,h)anthracene 0.400 25.0
Benzo(g,h,i)perylene 0.500 25.0
Nitrobenzene-d5S 0.200 25.0 -
2-Fluorobiphenyl - 10.700 25.0
Terphenyl-dl4 0.500 25.0
Phenol=d5 0.800 25.0
2-Fluorophencl 0.600 25.0
2,4,6-Tribromophenol
2-Chlorophenol-d4 0.800 25.0
1,2-Dichlorobenzene~-d4 0.400 25.0 .

(1) cannot be separated from Diphenylamine
All other compounds must meet a minimum RRF of 0.010.

FORM VII SV-2 OLM03.0



[ 7

j.ab Name:

PESTICIDE CALIBRATION VERIFICATION SUMMARY

Lab Code:

GC Column:

Case No.:

ID:

7D‘

Contract:

SAS No.:

(mm) Init. Calib. Date(s):

SDG

No.:

EPA Sample No. (PIBLK): Date Analyzed :
Lab Sample ID (PIBLK): Time Analyzed :
EPR Sample No.(PEM): Date Analyzed :
Lab Sample ID (PEM): Time Analyzed :
PEM RT WINDOW CALC NOM
COMPOUND RT FROM TO AMOUNT AMOUNT %D
(ng) (ng)
TEEZESEEIEDEEEEREEEECRESESESR | SRRSTE [ SEREEX =R | EmE ==
alpha-BHC
be%a-~-BHC
gamma-BHC (Lindane)
Endrin
4,4'-DDT
Mezhoxychlor
4,4°'~-DDT % breakdown (1): Endrin § breakdown (1):
Combined % breakdown (1):
FORM VII PEST-1 OLMO03.0



7E

PESTICIDE CALIBRATION VERIFICATION SUMMARY

Lab Name:

Lab Code:
GC Column: ID:
EPA Sample No.(PIBLK):

Lab Sample ID (PIBLK):

Case No.:

(mm) Init. Calib. Date(s):

EPA Sample No. (INDA):

Lab Sample ID (INDA):

Contract:

SAS No.:

Date Analyzed
Time Analyzed

Date Analyzed

SDG No.:

!

——————————

Time Analyzed :

INDIVIDUAL MIX A
COMPOUND

alpha-BHC

RT WINDOW
FROM TO

CALC
AMOUNT
(ng)

NOM
AMOUNT
(ng)

gamma-BHC (Lindane)

Heptachlor

Endosulfan I

Dieldrin

Endrin

4,4'-DDD

4,4’'-DDT

Methoxychlor

Tetrachloro-m-xylene

Decachlorobiphenyl

EPA Sample No.(INDB):

Lab Sample ID (INDB):

Date Analyzed

Time Analyzed

———————————

INDIVIDUAL MIX B
COMPOUND

RT

beta-BHC

RT WINDOW
FROM TO

CALC
AMOUNT

(ng)

NOM
AMOUNT
(ng}

delta-BHC

Aldrin

Heptachlor epoxide

4,4°'-DDE

Endosulfan II

Endosulfan sulfate

- Endrin ketone

Endrin aldehyde

alpha-Chlordane

gamma-Chlordane

Tetrachloro-m-xylene

Decachlorobiphenyl

FORM VII PEST-2

OLM03.0



Lak Name:

VOLATILE INTERNAL STANDARD AREA

Lab Code:

Lak File ID (Standard):

Instrument ID:.

GC Column:

Case No.

8A

Contract:

SAS No.:

ID:

(mm)

AND RT SUMMARY

SDG No.:

Date Analyzed:

Time Analyzed:

Heated Purge: (Y/N)

IS1(BCM)
AREA #

RT #

IS2 (DFB)
AREA #

12 HOUR STD
UPPER LIMIT
"LOWER LIMIT
ZXTXXEREEREEXEXE
EPA SAMPLE
NO.

RT #

IS3(CBZ)
ARER #

RT #

o) |

02

03

. 04

05

06

07

o8

09

10

11

12

14

15

16

17

18

19

20

21

22

ISl (BCM) = Bromochloromethane
IS2 (DFB) = 1,4-Difluorobenzene
IS3 (CBZ) = Chlorobenzene-dS

AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area

RT UPPER LIMIT =
RT LOWER LIMIT =

# Column used to
* Values outside

page __ of

FORM VIII VOA

+0.50 minutes of internal standard RT
-0.50 minutes of internal standard RT

flag values outside QC limits with an asterisk.
of QC limits.

OLMO03.0



88

SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Lab File ID (Standard): Date Analyzed:

Instrument ID:

01
02
03
04
0s
06
07
08
09
10
11
.12
.13
14
1s
16
17
18
19
20
21
22

Time Analyzed:

1S1(DCB) IS2 (NPT) IS3 (ANT)
AREA # RT # AREA # RT # AREA # RT #
s=ssss=ss==| s=cssss | ==oagszsx= o= ==
12 HOUR STD
UPPER LIMIT
LOWER LIMIT
sSsS==s== zz{=s===s= Bz | sEo===s | sos=saoxns | s=IEEET = | s======
EPA SAMPLE
NO.
EBEIT ={= z=TETE TIT==SS==== | sz=m=== =

ISl (DCB) = 1l,4-Dichlorobenzene-d4
IS2 (NPT) = Naphthalene-d8
IS3 (ANT) = Acenaphthene-dl0

AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT

# Column used to flag internal standard area values with an asterisk.
* Values outside of QC limits.

page __ of

FORM VIII sSV-1 OLM03.0



8C
SEMIVOLATILE INTERNAL STANDARD AREA AND RT SUMMARY

Lab Name: Contract:

Lab Code: Case No.: SAS No.: SDG No.:

———————

Labh File ID (Standard): Date Analyzed:

Instrument ID: . Time Analyzed:

IS4 (PHN) IS5 (CRY) 156 (PRY)
AREA #| RT # AREA #| RT # AREA #| RT #

12 HOUR STD

UPPER LIMIT

LOWER LIMIT).

TTENTEBRAWMIN | SIS XTETEN | AT EAE ( TWEEIMEXIT | == TEDWITIZIN

EPA SAMPLE
NO.

01
02
03
04
05
06
07
08
09
10
11
12
13
14 *
15
16
17
18
19
20
21t
22

IS4 (PHN) = Phenanthrene-dl0
IS5 (CRY) Chrysene-dl2
IS6 (PRY) = Perylene-dl2

AREA UPPER LIMIT = +100% of internal standard area
AREA LOWER LIMIT = - 50% of internal standard area
RT UPPER LIMIT = +0.50 minutes of internal standard RT
RT LOWER LIMIT = -0.50 minutes of internal standard RT

# Column used to flag internal standard area values with an asterisk.
* Values outside of QC limits.

page __ of

FORM VIII sv-2 OLMO3.0



8D
PESTICIDE ANALYTICAL SEQUENCE

Lab Nama: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
GC Column: ID: (mm) Init. Calib. Date(s):

Instrument ID:

THE ANALYTICAL SEQUENCE OF PERFORMANCE EVALUATION MIXTURES, BLANKS,
SAMPLES, AND STANDARDS IS GIVEN BELOW:

MEAN SURROGATE RT FROM INITIAL CALIBRATION
TCX: DCB:

EPA LAB DATE TIME TCX DCB
SAMPLE NO. SAMPLE ID ANALYZED ANALYZED RT # RT

SIXWEXTXD | SXTCSE|XITIT | X e | ==

01

02

03

04

oS

o6

07

os

0% i

10

11

12

13

14 |

18 ‘
16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

QC LIMITS
TCX = Tetrachloro-m-xylene (+ 0.05 MINUTES)
DCB = Decachlorobiphenyl (+ 0.10 MINUTES)

# Column used to flag retention time values with an asterisk.
* Values outside of QC limits.

page __ of

FORM VIII PEST OLM03.0



9a

PESTICIDE FLORISIL CARTRIDGE CHECK

Lak Name: Contract:
Lak Code: Case No.: SAS No.: SDG No.:
Flcrisil Cartridge Lot Number: Date of Analysis:
GC Column(l): ID: (mm) GC Column(2): ID: (mm)
SPIKE " SPIKE
ADDED RECOVERED| % QC
COMPOUND (ng) (ng) REC #| LIMITS
== B ETSTN==NE=ES SESNETSSR | ESEEDEERNSI ETREXE | EEEEE=RRs
alpha-BHC 80-120
gamma-BHC (Lindane) 80-120
Heptachlor 80-120
Endosulfan I 80-120
Dieldrin 80-120
Endrin 80-120
4,4’'-DDD 80-120
4,4'-DDT 80-120
Methoxychlor 80-120
Tetrachloro-m-xylane 80-120
Decachlorobiphenyl 80-120
# Column to be used to flag recovery with an asterisk.
* Values ocutside of QC limits.
THIS CARTRIDGE LOT APPLIES TO THE FOLLOWING SAMPLES, BLANKS, MS, AND MSD:
EPA LAB DATE DATE
SAMPLE NO. SAMPLE ID ANALYZED 1|ANALYZED 2
EEXEXEETSETRNDIN | SSERRUTSSIESS | EREIESREESX | ESx=EIREIIES
01
02 . .
03
04
05
06
07
o} -}
09
10
11
12
- 13
14
1s
16
17
18
19
20
21
22
23
page __ of _
FORM IX PEST-1 OLM0O3.0



Lab Name:

9B

PESTICIDE GPC CALIEBRATION

Contract:

Lab Code:

GPC Column:

GC Column(l):

Case No.:

ID:

SAS No.:

SDG No.:

Calibration Date:

(mm)

GC Column(2):

(mm)

COMPOUND

SPIKE
ADDED

(ng)

SPIKE
RECOVERED

(ng)

REC #

. QcC.
% LIMITS
REC.

gamma-BHC (Lindane)
Heptachlor
Aldrin

Dieldrin
Endrin

4,4’'-DDT

80-110
80-110
80-110
80-110
80-110|
80-110

# Column to be used to flag recovery values with an asterisk
* Values outside of QC limits

THIS GPC CALIBRATION APPLIES TO THE FOLLOWING SAMPLES, BLANKS, MS AND

page ___ of

01
02
03
04
0§
06
07
o8
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

EPA
SAMPLE NO.

LAB
SAMPLE ID

DATE-
ANALYZED 1

DATE
ANALYZED 2

IITWT=" =

FORM IX PEST-2

MSD:

OLMO3.0



PESTICIDE IDENTIFICATION SUMMARY
FOR SINGLE COMPONENT ANALYTES

pYe7.

EPA SAMPLE NO.

Lab Name: Contract:
Lab Code: Case No.: SAS No.: SDG No.:
Lab Sample ID : Date(s) Analyzed:
Ingtrument ID (1): Instrument ID (2):
GC Column(l): ID: {mm) GC Column(2): ID: (mm)
RT WINDOW
ANALYTE COoL RT FROM TO CONCENTRATION %D
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
page __ of __
FORM X PEST-1 OLM03.0



. 10B
PESTICIDE IDENTIFICATION SUMMARY
FOR MULTICOMPONENT ANALYTES

EPA SAMPLE NO.

Lab Name: Contract:
Lab Code: Case No.: SAS No,: SDG No.:
Lab Sample ID : Date(s) Analyzed:
Instrument ID (1): Instrument ID (2):
GC Column(l): ID: (mm) GC Column(2): ID: (mm)
RT WINDOW MEAN
ANALYTE PEAK RT FRO TO CONCENTRATION | CONCENTRATION %D
SEIXNETUCSCSCDDE | DESD | SRS | ESEEEZRNUL [ SSESER |  SRATIETEITMMEISN | =X === = =X
1
2
3
COLUMN 1 4
5
1
2
3
COLUMN 2 4
5
FEEZTIRS ST | JTEX | TN | TS| TSI (XX ==mE= = =223 | s=====
1
2
3|
COLUMN 1 4 |
5 |
1
2
-3
COLUMN 2 4
5
1
2
3
COLUMN 1 4
5_‘
1 !
2
3
COLUMN 2 4
5
|
At least 3 peaks for each column are required for identification of
multicomponent analytes
page __ of _
FORM X PEST-2 OLM03.0



SAMPLE LOG~IN SHEET

L3D Name
Page of
"ReceiveC ey (Print Rame) log=1nDate
nectived By (d1gnature)
Tase Numaer Sample Uelivery Group No. SAS Rurber
Remarks: Corresponding
Remarks:
Condition of Sample
. EPA Sample # | Sample Tag # | Assigned Lab # Shipment, etc
1 Custody Seal(s) Present/Absent”
Intact/Broken
2 Custody Seal Nos.
3. Chain—of fustody Records Present/Absent*
4 Traffic Reports or Packing Lists Present/Absent*
s. Airpill Airbitl/Sticker .
Present/Absent” !
6. Airbitl No, .
7. Sample Tags Present/Absent*
Samole Tag Numbers - ListedNot Listed on
Chain-of -Custody
8. Sample Condition Intact/Broken*/Lesking
9. Does information on custody YesMNo*
records, traffic reports., and
sample tags agree?
10. Date Received at Lab
11.  Time Received
Sample Transfer
Traction - rraction
rea § j Ares ¥ . .
Y By
n *))
* Cortact S40 and attach record of resolution
eviewed By Cogbook Ro.
ate 0gboOKk Page Wo.

FORM DC-1

OLM03.0



1.
2.

4.

ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET

LABORATORY NAME
CITY/STATE

CASE NO.

SAS NO.

CONTRACT NO.
SOW NO.

SDG NO. SDG NOs.

TO FOLLOW

All documents delivered in the Complete SDG File

where possible.

Inventory Sheet (Form DC-2) (Do not number)

SDG Case Narrative
SDG_Cover Sheet/Traffic Report
Volatiles Data

a.

QC Summary . .
System Monitoring Compound Summary (Form II VOA)

Matrix Spike/Matrix Sbike Duplicate Summary
(Form III VOA)
Method Blank Summary (Form IV VOA)
GC/MS Instrument Performance Check (Form V VOA)
Internal Standard Area and RT Summary
(Form VIII VOA)

Sample Data
TCL Results - (Form I VOA)
Tentatively Identified Compounds (Form I VOA-TIC)
Reconstructed total ion chromatograms (RIC) for
each sample :
For each samplei
Raw spectra and background-subtracted mass
spectra of target compounds identified
Quantitation reports ~
Mass spectra of all reported TICs with three
best library matches

Standards Data (All Instruments)

Initial Calibration Data (Form VI VO2)

RICs and Quan Reports for all Standards
Continuing Calibration Data (Form VII VOA)

RICs and Quantitation Reports for all Standards

Raw QC Data
BFB

Blank Data
Matrix Spike/Matrix Spike Duplicate Data

FCRM DC-2-1

must be original documents

PAGE NOs CHECK
FROM TO LAB EPA

OLM03.0



ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET (Cont.)

CASE NO. - SDG NO.

SDG NOS. TO FOLLOW

SAS NO.

PAGE NOs
FROM TO LAB

Semivolatiles Data

QC Sumnmary
Surrogate Percent Recovery Summary (Form II SV)

CHECK

EPA

MS/MSD Summary (Form III sSV)

Method Blank Summary (Form IV SV)

GC/MS Instrument Performance Check (Form V SV)

Internal Standard Area and RT Summary
(Form VIII SV)

Sample Data . —
TCL Results (Form I SV-1, SV-2)
Tentatively Identified Compounds (Form I SV-TIC)

Reconstructed total ion chromatograms (RIC) for

each sample
For each sample:
Raw spectra and background-subtracted mass
gspectra of target compounds

Quantitation reports
Mass spectra of TICs with three best library
matches

GPC chromatograms (if GPC performed)

Standards Data (All Instruments) —_—
Initial Calibration Data (Form VI SV-1, SV-2)

RICs and Quan Reports for all Standards

Continuing Calibration Data (Form VII SV-1, SV-2)
RICas and Quantitaticn Reports for all Standards

Semivclatile GPC Calibration Data-UV detector
traces -

Raw QC Data
DFTPP

Blank Data

Matrix Spike/Matrix Spike Duplicate Data

Raw GPC Data

Pesticides

QC Summary
Surrogate Percent Recovery Summary (Form II PEST)

MS/MSD Duplicate Summary (Form III PEST)

Method Blank Summary (Form IV PEST)

FORM DC-2-2

OLM03.0



6.

ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET (Cont.)

CASE NO.

SDG NO. SDG NOS. TO FOLLOW

SAS NO.

PAGE NOs
FROM TO

Pesticides (Cont.)

b.

Sample Data —
TCL Results - Organic Analysis Data Sheet
(Form I PEST)
Chromatograms (Primary Column)
Chromatograms from second GC column confirmation
GC Integration report or data system printout
Manual work sheets
For pesticides/Aroclors confirmed by GC/MS,
copies of raw spectra and copies of background-
subtracted mass spectra of target compounds
(samples & standards)

Standards Data —
Initial Calibration of Single Component Analytes
(Form VI PEST-1 and PEST-2)
Initial Calibration of Multicomponent Analytes
{Form VI PEST-3)
Analyte Rescolution Summary (Form VI PEST-4)
Performance Evaluation Mixture (Form VI PEST-5)
Individual Standard Mixture A (Form VI PEST-6)
Individual Standard Mixture B (Form VI PEST-7)
Calibration Verification Summary
(Form VII PEST-1)
Calibration Verification Summary
(Form VII PEST-2)
Analytical Sequence (Form VIII PEST)
Flerisil Cartridge Check (Form IX PEST-1)
Pesticide GPC Calibration (Form IX PEST-2)
Pesticide Identificatlion Summary for Single .
Component Analytes (Form X PEST-1l)
Pesticide Identification Summary for
Multicomponent Analytes (Form X PEST-2)
Chromatograms and data system printouts
A printout of retention times and corresponding
peak areas or peak heights
Pesticide GPC calibration data -~ UV detector
traces

Raw QC Data
Blank Data

CHECK

EPA

Matrix Spike/Matrix Spike Duplicate Data

FORM DC-2-3

QLMO3.0



oy

10.

ORGANICS COMPLETE SDG FILE (CSF) INVENTIORY SHEET (Cont.)

CASE NO. SDG NO. S5DG NOS. TO FOLLOW
SAS NO.

PAGE NOs
FROM TO LaB

Pesticides (Cont.)
2. Raw GPC Data

CHECK

EPA

f. Raw Florisil Data

Miscellaneous Data
Original preparation and analysis forms or copies of
preparation and analysis logbook pages

Internal sample and sample extract transfer chain-

of-custody records -

Screening records
All instrument output, including strip charts from
3creening activities (describe or list)

EPA_sShipping/Receiving Documents .

Airkills (No. of shipments )

Chain-of-Custody Records

Samgle Tags
Sample Log-In Sheet (Lab & DCl)

Miscellaneous Shipping/Receiving Records
(describe or list)

nternal Lab Sample Transfer Records and Tracking

Sheets (describe or list)

-

Otter Records (describe or list)

Telephone Communication Log

FORM DC-2-4

OLMO03.0



ORGANICS COMPLETE SDG FILE (CSF) INVENTORY SHEET (Cont.)

CASE NO. SDG NO.
SAS NO.

SDG NOS. TO FOLLOW

1l. Comments:

Completed by:

(CLP Labk) {Signature) (Printed Name/Title) (Date)
Verified by:

(CLP Lab) (Signature) (Printed Name/Title) {Date)
Audited by:

(EPA) (Signature) (Printed Name/Title) (Date)

FORM DC-2-5 OLMO03.0



19

U.S. EPA - CLP

COVER PAGE - INORGANIC ANRLYSES DATA PACKAGE

Lab Nanme: Contract:
Lab Code: Case No.: __ SAS No.: SDG No.:
SOW No.: |
EPA Sample No. Lab Sample ID.

Were ICP interelement corrections applied? Yes/No
Were ICP background corrections applied? Yes/No

If yes-were raw data generated before

application of background corrections? Yes/No
Comments:

I certify that this data package is in compliance with the terms and
conditions of the contract, both technically and for completeness, for other
than the conditions detailed above. Release of the data contained in this
hardcopy data package and in the computer-readable data submitted on diskette
has bezn authorized by the laboratory Manager or the Manager's designee, as

verified ky the following signature.

Signature: Name:
Date: Title:
COVER PAGE - IN I1M04. 0



Lab Name:

Lab Code:

U.S. EPA - CLP

1

INORGANIC ANALYSIS DATA SHEET

Matrix (scil/water):

Level (low/med):

% Solids:

Concentration Units (ug/L or mg/kg

Case No.:

Contract:

SAS No.:

Lab Sample ID:

Date Received:

EPA SAMPLE NO.

dry weight):

CAS No.

Analyte

Concentration]C Q

7429-90~5
7440-36-0
7440-38~2
7440-39-3
7440-41-7
7440-43-9
7440-70-2
7440-47-3
7440-48-4
7440-50-8
7439-89-6
7439-92-1
7439-95-4
7439-56-5
7439-97-6
7440~02-0
7440-09-7
7782~49-2
7440-22~4
7440-23-5
7440-28-0
7440-62-~2
7440-66-6

Aluminum_
Antimony_
Arsenic__
Barium

Beryllium
Cadmium
Calcium__
Chromium
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury _
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyanide__

Color Before:

Color After:

Comments:

LLerrrrerreeerrnng =

SDG No.:

Clarity Before:

Clarity After:

Texture:

Artifacts:

FORM I - IN

IIM04.0



Lab Nane:

Lab Code:

Initial Calibration Source:

Continuing Calibration Source:

U.S. EPA -~ CLP

2A
INITIAL AND CONTINUING CALIBERATION VERIFICATION

Contract:

Case No.: SAS No.: SDG No.:

Concentration Units: ug/L

Analyte

Initial Calibration Continuing Calibration
True Found %R(1)| True Found $§R(1) Found £R(1)

Aluminum_
Antimony_
Arsenic___
Bariun

Beryllium
Cadmium__
Calcium
Chroniun_
Cobalt

Copper

Iren

Lead

Magnesium
Manganese
Mercury
Nickel

Potassiium
Selenium_
Silver

sodium

Thallium_
Vanadium_
Zinc

Cyanide__

(1) Control Limits: Mercury 80-120; Other Metals 90-110; Cyanide 85-115

FORM II (PART 1) - IN

PPt =

I1LM04.0



Lab Name:

U.S. EPA - CLP

2B

CRDL STANDARD FOR AA AND ICP

Lab Code:

Case No.:

AA CRDL Standard Source:

ICP CPDL Standard Source:

Contract:

SAS No.:

Concentration Units: ug/L

SDG No.:

Analrte

CRDL Standard for AA

True Found iR

True

CRDL Standard for ICP
Initial
Found sR

Final
Found

iR

JAluminum_
Antimony
Arsenic__
Barium

Beryllium
Cadmium _
Calcium_
Chromium
Cobalt

Copper

Iron

Lead

Magnesiunm
Manganese
Mercury_
Nickel

Potassiunm
Selenium_
Silver

Sodium

Thallium
Vanadium_
Zinc

Control Limits: no limits have been established by EPA at this time

FORM II (PART 2) - IN

ILMO4.C_



L1 J

Lab Name:

U.S. EPA - CLP

3
BLARKS

Contract:

Lab Code:

Case No.: SAS No.:

Preparation Blank Matrix (soil/water):

Preparation

Blank Concentration Units (ug/L or mg/kg):

SDG No.:

Analyte

Initial
Calib.
Blank
(ug/L)

Continuing Calibration
Blank (ug/L)
c 2 c

Prepa-
ration
Blank

Aluminum_
Antimony_

Arsenic__

Barium

Beryllium

|Cadmium

iCaleium

Chromium_

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury__

Nickel

Potassium

Selenium_

Silver

Sodium

Thallium_

Vanadium_

Zinc

Cyanide

FORM III - IN

O it =

ILM04.0



Lab Nane:

U.S. EPA - CLP

4

Contract:

Lab Ccde:

Case No.:

ICP ID Number:

Concentration Units: ug/L

SAS No.:

ICS Source

ICP INTERFERENCE CHECK SAMPLE

SDG No.:

Analyte

True
Sol.
A

Sol.
AB

A

Sol.

Initial Found
Sol.
AB

%R

Sol.

A

Final Found
Sol.
AB

%R

Aluminum_
Antinony_
Arsenic___
Barium

Beryllium
Cadmium
Calcium___
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury__
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

FORM IV - IN

ILMO4.



kL 2

1.

i g

U.S. EPA - CLP

Sh EPA SAMPLE NO.

SPIKE SRMPLE RECOVERY

Lab Name: Contract:
Lab Code: Case No.: SLS No.: SDG No.:
Matrix (soil/water): Level (low/med):

% Solids for Sample:

Concentration Units (ug/L or mg/kg dry weight):

Control
Limit Spiked Sample Sample Spike

Analyte R Result (SSR) C| Result (SR) C|Added (SR) &R Q
Aluminum_ _ _ _
Antinony_ _ _

Arsenic__ _ _ _
Barium _ - _
Berylliun _ _ _
Cadmium__ _ _ _
Calcium__ - _ _
Chromium_ - _ _
Cobalt - - __
Copper _ _ _
Iron - - _
Lead - - -
Magnesium - _ _
Manganese - - -
Mercury - - -
Nickel - - _
Potassium — _ _
Selenium_ - - -
Silver 1= - | -
Sodium _ _ . _
Thallium_ _ _ -
Vanadium_ - _ _
Zinc ‘ _ _ -
Cyanide__ _ _ _
Comments:

FORM V (PART 1) - IN

LRty =

I1M04.0



Lab Name:

U.S. EPA - CLP

5B

POST DIGEST SPIKE SAMPLE RECOVERY

Lab Code:

Matrix (soil/water):

Case No.: _

Concentration Units:

Contract:

SAS No.:

ug/L

SDG No.:

.Level (low/med) :

Analyte

Control
Limit
iR

Spiked Sample
Result (SSR)

Sample
Result (SR) C

Spike
Added (SA)

%R

Aluminum_
Antimony_
Arsenic___
Bariuvm

Beryllium
Cadmium
Calcium
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury
Nickel

Potassiunr
Selerium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

Cyan.de_

Comments:

tL et
LRy =

FORM V (PART 2) - IN

ILMO4.

EPA SAMPLE NO.

an


http://Cyani.de

U.S. EPA - CLP

6 EPA SAMPLE KO.
DUPLICATES
Lab Name: Contract: ‘
Lab Code: Case No.: __ SAS No.: SDG No.:
Matrix (scil/water): Level (low/med):
£ Sclids for Sample: $ Solids for Duplicate:

Concentration Units (ug/L or mg/kg dry weight):

Control

Analyte Limit Sample (S) c Duplicate (D) c RPD Q
Aluninum_ — _ :
Antimony_ _ _ _
Arsenic___ _ _ _
Bariun _ _ _
Beryllium _ _ _
Cadmium__ _ _ _
Calcium _ _ _
Chromium _ _ _
Cobalt _ _ _
Copper : _ _ _
Iron _ _ _
Lead _ — _
Magnesium _ _ _
Manganese _ _ _
Mercury _ _ _
Nickel _ _ _
Potassium _ _ _
Selenium_ _ _ _
Silver _ _ _
Sodiun _ _ _
Thallium _ _ _
Vanadium_ _ : - -
Zinc _ _ _
Cyanide___ _ _ _

FORM VI - IN

et =

IINMO4.0



U.S. EPA - CLP

7
LABORATORY CONTROL SAMPLE

Lab Name: Cortract:

Lab Cnde: Case No.: ___ SAS No.:

Solid LCS Source:

Aqueous LCS Source:

SDG No.:

Analyte True Found R ‘ True Found C

Aqueous (ug/L) | Solid (mg/kg)

Limits

$R

Aluminum -

Antimony _

Arseric -

Bariuvm _

Beryllium_ : -

Cadmj um _

Calcium _

Chromium _

Cobalt . ' -

Coppe:r -

Iron -

Lead -

Magnesium_ _

Manganese _

i|Mercury _

Nickel ' _

Potassium_ _

Selenium _

Silver _

Sodium _

Thallium__ _

Vanadium _ ”

Zinc -

Cyanide _

FORM VII - 1IN

ILMO4.C



U.S. EPA - CLP

8
STANDARD EDDITION RESULTS

Lab Name: Contract:
Lab Code: Case No.: SkS No.: SDG No.:
Concentration Units: ug/L
EPA
Sample 0 ADD 1 ADD 2 ADD 3 ADD Final
No. An| ABS CON ABS CON ABRS CON ABS Conc. Q
FORM VIII - IN JINO4.0



Lab Name:

Lab Code:

U.S. EPA - CLP

Case No.:

Matri:x (soil/water):

Concentration Units:

9
ICP SERIAL DILUTIONS

Contract:

SAS No.:

EPA SAMPLE NO.

ug/L

SDG No.:

Level (low/med):

Analyte

Initial Sample
Result (I)

(9

Serial
Dilution
Result (S)

Differ~-
C ence Q

Aluminum
Antimony_
Arsenic__
Barium

Beryllium
Cadmium__
Calcium _
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_ _
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

|
et errrerrntnernrrninieg =

FORM IX -~ IN

IIM04.



Lab Name:
Lab Code:
ICP ID Number:

Flame AA ID Number:

10

.S. EPA - CLP

INSTRUMENT DETECTION LIMITS (QUARTERLY)

Furnace AA ID Number:

Comments:

Contract:
Case No.: SAS No.: SDG No.:
Date:
wWave-~
length| Back- CRDL IDL

Analyte (nn) [ground|{ (ug/L)|(ug/L) M

Aluminum_ 200 _
Antimony_ €0 -
Arsenic___ 10 —_
Barium 200 —
Beryllium 5 —
Cadmium___ 5 —
Calcium__ 5000 —
Chromium_ 10 —_
Cobalt 50 _
Copper 25 —_
Iron 100 —
Lead 3 .
Magnesium 5000 _
Manganese 15 _
Mercury__ 0.2 _
Nickel 40 -
Potassium 5000 —
Selenium_ 5 .
Silver | 10 —
Sodium 5000 -
Thallium_ 10 —
Vanadium_ 50 —
Zinc 20 _
Cyanide 10 —

FORM X -~ IN

ILNG4.0



Lab Name:

U.S. EPA - CLP

11A

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)

Contract:

Lab Code:

ICP ID Number:

Case No.:

SAS No.: SDG No.:

Date:

Analyte

Wave-
length
(nm)

Al

Interelement Correction Factors for:

Ca Fe Mg

Aluminum_
Antimony_
Arsenic___
Barium

Beryllium
Cadmium _
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead_
Magnesium
Manganese
Mercury_ _
Nickel

Potassium
Selenium_
Silvnr

Sodium

Thallium_
Vanadium_
Zinc

Comments:

FORM XI (PART 1) - IN



Lab Name:

U.S. EPA - CLP

11B

ICP INTERELEMENT CORRECTION FACTORS (ANNUALLY)

Contract:

Lab Code:

ICP ID Number:

Case No.:

SAS No.: SDG No.:

Date:

Analyte

Wave-~
length

Interelement Correction Factors for:

Aluminum _
Antimony _
Arsenic_ _
Bariun

Beryllium
Cadmium_ _
Calcium__
Chromium
Cobalt

copper

Iron

Lead

Magnesium
Manganese
Mercury_ _
Nickel

Potassiumn
Selenium
Silver

Sodium

Thallium
Vanadium__
Zinc

Comne.ts:

FORM XI (PART 2) - IN

ILN04.0



Lab Nane:

Lab Code:

ICP ID Number:

Comments:

U.S. EPA -~ CLP

12

ICP LINEAR RANGLES (QUARTERLY)

Contract:

Case No.:

SAS No.:

Date:

Analyte

Integqg.
Time Concentration
(Sec.) (ug/L)

Aluninum_
Antimony_
Arsenic___
Barium

Berylliun
Cadmium__
Calcium__
Chromium_
Cobalt

Copper

Iron

Lead

Magnesium
Manganese
Mercury_
Nickel

Potassium
Selenium_
Silver

Sodium

Thallium_
Vanadium_
Zinc

PP =

SLG No.:

FCRM XII - IN

ILMOA4.

.....



lam

Lab Name:

Lab Code:

Method:

U.S. EPA - CLP

13
PREPARATION LOG

Contract:
Case No.: SAS No.: SDG No.:
EPA
Sample Preparation Weight Volume
No. Date (gram) {(mL)

FORM XIII - IN

IIM04.0



Lab Nane:

U.S. EPA - CLP

14

ANALYSIS RUN LOG

Lab Code:

Instrument ID Nunber:

Start Date:

Case No.:

Contract:
SAS No.:
Method: _

End Date:

sDG

No.:

EPA
Sample
No.

D/F

Time

Analytes

Form XIV

IN

ILMCs.C



ATTACHMENT B

FIELD DATA SHEETS

HULL & ASSOCIATES, INC. - . QUALITY ASSURANCE PROJECT PLAN
TOLEDO, OHIO L PWM001D.001



PROJECT NO. HULL & ASSOCIATES, INC.|sHEET OF

DAILY FIELD REPORT

PROJECT DATE
“| LocATION WEATHER
CONTRACTOR TIME ON-SITE FROM

o _ TO

VISITORS ON SITE

u| DESCRIPTION OF WORK

HOURS

2| EQUIPMENT USED

L ABOR

T' - | WORK INSPECTED BY
REPORT PREPARED BY




-
FIELD DATA SHEET

4 Hull & Associates, Inc.
4 1 6130 Wilcox Road GROUND-WATER MONITORING
=Dublin, Ohis 43016 WELL SAMPLING
Well 1D.
'--Ch'ent: - Site Location:
Site No.: Project No.:
"“Air Temperature: Weather Conditions:
Type of Well Construction

' Condition of Well circle (Good / Poor) if poor, specify
Lock No.: -
feet  Total Depth . feet
Depth to Product
feet

Cap Locked (Yes / No)

«2pth to Water
Free Product circle (Yes / No)

roduct Thickmess
-
Sample Date

feet

Sample No.:

]‘ o
- 3
4

]
!l

l 5

AR - . -
) g Well Yolume Equals: Gallons

Tt iments:

-
Free Product

Purge Water

Ies1 Inventory: Soil

BPFORMD.003



shect of
HULL & ASSOCIATES, INC. WELL DEVELOPMENT FORM
Job Number: - ) B Well No and Type: Stutic Water Depth (ft TOC": at hrs.
Site: Initial Total Depth ({t TOC): Depth to NAPL® - at hrs,
Developers: Final Total Depth (ft TOC): Weniher:
Date Time Purge Method Pumping Volume | DTW* pHf | Temp.t Spec. Turbidity' | Comments
Rate Purged? Cond.* S
L b
INIIOFF CONE TEST
Start Time: Volume Waler: End Time: Volume Sediment:
s, Top of casing. d. Cumulalive gallons, f. Standand units, h. Specifio com‘lucinnce. pmbos/cm (or $S/cm).
b. NAPL - nonaqucaus phase liquid. ¢. Depth to water. g. °C, unlcss °F noted.
c. Gallons per minute,

i, Viaual unless otherwie noted,

HULL & ASSOCIATES, INC,

APRIT. 199§
DUDBIIN, OM10



0 ' $ & s .
Water Level and Interface Measurement Sheet
HAI Project # . Site Location
HAI Site Personnel Date

DPFORMD.ONS



HULL & ASSOCIATES, INC. SOIL BORING FIELD LOG

LOCATION OF BORING: PROJ No: lCLIENT: ILOCAHOM
- PROJECT: BORING Na;
DRILLING METHOD:
SAMPLING METHOD: SHEET
- PIDFID CALIBRATION BACKGROUND: OF
' WEATHER: DRILLING
CONTRACTOR: WATER LEVEL FROM: START FINISH
LOGGED BY: DATE: TIME; TIME: TIME:
" lcHeckep BY: DATE: DATE: DATE DATE:
DATUM: ELEVATION; DEPTIt: §
E %r § b § NOYES (SURFALE CONDITION, LAB SOIL SAMPLE NUMBERS, SOIL DRUMS, ETGC.)
»w - .
- ] ORVAMEC. | SUPLMNeOEPTH | O a ] -§‘ ] g
>
3 3 § £ g
= - A L
-
1
- L
- l_
-
™) —
ol
rd
-
-
-
—
{
i
T

f:\data\bpfibpformd.024




4

HANOBINT26
OB/A/78T CORNER

s : ; a a a & & a @ i 8

4 CHAIN OF CUSTODY RECORD AGE O
A'?suclnlcigctes, Inc. -

0O Qublia O Jaledq OMaxn O ¥orrenavilla Haighty NO. 1 1 2 2
6130 Wilcox Rand 2728 Usnrsd Slesl 4700 Duke Urive, Suita 172 4040 Galaxy Parkway, Sulte S
Dublin, Ohlo 43017 Toledo, Chio_ 43606 Moson, Dhlo 45040 Warrensville Helghts, Ohlo 44128
Phone: (614)793~B777 Phone: (419)241~7171  Phona: (313)459-9877 Phone: (218)514-7100
FAX: (614)793-3070  FAX: (419)241-3117  FAX: (513)459-9869 FAX: (216)314-7104 / ANALYSES j
REPORT TO: [ewessewves  / /7 /S L L L LS
i 'A'l'ul.'Al A € C T -~ ALTIRED
. . - . -
Client: 2, o .-%;':’.J N - Nt RLTERD
Site: 180 g - usd, g
. smssue g T AR ok s
Project#: Phase: 8. ST 5'".3’%5?9:'“).*
Samplers: A sompive ore bapt ok 4C.
SAMPLE SAMPLE| NO. OF METALS SAMPUNG
IDENTIFICATION MATRIX | CONT. DATE/TIME COMMENTS
RELINQUISHED BY: DATE: -~ - RECEIVED BY: DATE: - - Deliver To:
TIME: - - TME: - - e
RELINQUISHED BY: DATE: -~ - RECEIVED BY: DATE: =~ - Method of Dellvery:
TIME: - - TIME: - - Airbill Number:
RELINQUISHED BY: DATE: - - RECEIVED FOR LAB BY: DATE: — -
T‘ME: - End . TIME: - — NOTES.
COQLER TEMPERATURE DISTRIBUTION:
AS RECEIVED 'C : o) WHITE —LAB USE (MUST BE RETURNED WITH REPORT)
YOLOW —LAB USE

PiNK —~RETANID ®F KA






